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Preface 

Assessing tiic uecit-blinj luis. for a luiiiiber of yearb, been a source of mucli frustratrtm for 
edueators of Jeaf-blnul cliiulien No specific tests to measure the uitelligeRce or funct'onlng 
level of tlie Lieaf-hlhui liave been JevelopeJ . and testing instruments that hkye been adapteJ 
for use with the iKuuiicapped ha\e not. ui many cases, been studied foi' reliability nor 
validated, particularly for use with the deaf-blmd. Tiius, the question of what will help the 
deaf-blind child to learn is almost as perplexing today as it was when the regional, deaf-blmd 
centers were insututed. Educators of the deaf-blind are, for example, still grbpjng for 
information about how the cortex assimilates, processes, and synthesizes what the 
deaf-b!iiul child perceives auditorily, visually, and tactually 

Educators of the deal-blind and others interested m helping deaf-blind children must 
begin to question the applicability of basic assessment and testing techniques to these 
children We must look for new ways of determining how the deaf-blind child learns and 
functions. 

This proceedings contains discussions ab'out steps that classroom teachers can take,, or x 
nught consider taking, m their attempts to document what can help a deaf-blind child to 
learn. We hope that some pail of its content nnglit sjrve as the basis for research that will 
ultimately lead to improved procedures for educating the deaf-blind. 

WILLIAM A. liLliA 

Projcci J)Ui\ tor 
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Presented by Daniel B Overbeck, 
Manager. Sensor\' Training Unit. Arizona Department of Economic Security 



Thii> publiLation prcbciitb the proceedings of a 
tliree-da\ conterenLe. "Basic Assessment and liiler- 
vontiun TeLliniques for Deaf-Blind and MultihanJi- 
capped Cluldren.** wliieh was lield on April 7. 8. 
and 9 at Arizona Slate Univcrsilv. Tenipe, Ari- 
zona, The foLiis of tlie Lonferente was on basic 
assessment and inlervenlion teLiiniques for use in 
the edueation and liabililation of lov\ er-fiinLtioning 
deaf-bUnd and multihandicapped cluldion. We 
could not. in llie lliree dAs allotted, eover ail of 
the basiL assessment or ti.[ining teJirnqiies that are 
relevant, tlieiefore. m this workshop, the t ipus 
were limited tu ps\ LluJogioti! and .ludioiogital as- 
sessments plus a brief o\er\ievv of a puuerlul ap- 
proach in habilitatio!! scnsor\ mtegiation 

\s<;cssmcnt 

ProMdr.,-: psNehoioe; ..i .issessments is' nui iIk- 
job of onlv the ps\vhoiogisl Whcthei ps\i.ho- 
iogital soi\i*.es arc efu\ five vViilfj painLuIai deaf- 
blind niuliiliaiUhcappcd ^luld dqxnds on the quali- 
t\ of the lel.itiwnship atnung the educational 
specialist, tli-e ps> ^holoiiist , and. ot loujso. the 
child. 

In clinkal asscsMDcnl tliL jiM.Keduies ol Llata (col- 
lection aic dependent upon anil sciondaiv to the 
goals and puipi>s.s ol the mvcNti^^atiwii ( hildicn 
are evaluated and IinIcu not nical> to wh.it ilie 
test shows but alsu todclcniune quahlalncK and. 
if need be. quantitativi.lv. then level .md v.inaliun 
of development Ihis means that tlie ke> to the 
usefulness of an\ assc^snlcnl is ihc nature ol the 
referral, that is. the qucstinns tiuit the person wiio 
requests the assessment has with respect to the 
child and that the p^>Lhologlst is e:.pected to 
investigate. 

Certain basit p»OLeduial LonNiderations should 
be part of a refen '! foi psv Jiologual ui bcii.ivioial 
assessment 

1 The chikrs full name Heg,il) and prekTied 
name .should be determined 

2- The K'gal guaidian ol the lIiiKI shnuki l)e iden- 
tified. 



3. Infornuition about the child's school should 
be obtained. Such data are always valuable 
but become of primary importance when the 
Lhild has originally been referred by the 
school or IS presenting difficulties in school. 
Similarly, in many cases knowledge of who is 
responsible for medical care and permission to 
seek an> needed care are vital. Not infre- 
quently, persons other than the parents, 
school pcKsonne!, or a physician are aiso in- 
volved in the rei'crral. These may include close 
relatives, ministers, attorneys, or personnel 
from agencies other than the one making the 
referral. Their names, addresses, telephone 
numbers;>and relationships to the child should 
also be recorded 

4 Information regarding prcviou,s assessments of 
the child should be made available. It a study 
has been completed leccntly. the psytholo- 
gist Tnay need lo lnow wlIy"aT)r)TlTer'Onc~iS" 
ueLCss.uN What were the purposes of the 
pnor assessment'^ Was the assessment made 
\Mth the tliild directly oi on the basis ol re- 
ports by parents, teachers, or others? Nave 
Lh,mgcs occurred ;n the child's performance 
simlc the last assessment'^ If the chald was 
present, hovv did he or she leact to Ihc piote- 
dures used? Given the number of problems fr 
Lpientlv exhibited in normal development 

die deaf-blind or nuiltili.indiLa|)ped lIuIu, pii- 
oi mcasUK's. if valid, are invaluable informa- 
lion on whuh to base estimates of the Juki's 
tiencl ot progress or regress, developmental 
late, and Lontiriuiiig strengths oi weaknesses 
in development In a dctcrn)inatiori of the 
\alKlity of prior assessments, this portion of 
the lefeiral should iiKlude the background of 
the person! s) Lonipleting the stiuly. the kinds 
of measures used, and the procedures em- 
ployed (eg., direct testing, observation, or re- 
view of records), 

5 The central and most important part of a re- 
ferral IS the rea.son{s) for the referral. The 
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psychologist should receive a concise but de- 
finitive statement of the chiid\s problems, the 
referrer's view of them, and the questions that 
the referrer poses for the assessment How did 
the child come to the attention of the referrer, 
and for what reasons? What kinds of problems 
did the referrer discover, and what were his or 
her findings and impressions ; about them'^ 
Wliat decisions have to be made about the 
child concerning care, training, treatment, or 
possible disposition? None of these questions 
need to be posed m psychologic?*! terms. 

6, The practical limitations o^ the assessment as 
a result of the physical di »abilitits of the child 
Jh'^uld be determnv^'J. Ivnowing jvvhich impaii- 
ments (vision. Hearing, or motori) might affect 
the results of the planned assessment is vital. 
Information from audiologists and ophthal- 
mologists IS particularly relevant for the 
psychologist to be able to provjde a fair and 
realistic appraisal of the childis abilities or 
potentials. The psychologist \v t have to be 
prepared to observe the effeciiveness with 
which the child uses and integrates, or per- 
haps even resists, input from the impaired and 
the unimpaired sense modalities. 

Also, with the widespread ust| of psycho- 
pharmacological agents, the ipsychologist 
needs to know which mcdioationis, if any, are 
being given, the dosages, and tluj intervals at 
Avhich they* arc given. The psyehojogist should 
know how long the child has^vtieen on this 
particular drug regimen and whatTflTe possible 
sn*e effects ot the drug may bej. In institu- 
tional or hospital settings, es|^cially, the 
psychologist should learn to check thoroughly 
on what medical, surgical, or othej" proceduies 
the 

uled to irnclcrgo. 

7, In some settings, ebpecially institutional or 
other residentiaf settings, certain facts should 
be brought to the attention of the psycholo- 
gist. For example, if the child has been 
punished recently fo* some infraction, has 
been in a fight with other chikjren, or has 
been feeling very dejected because parents 
have failed to visit, the informaticjn should be 
made known to the psychologist, 

8, Information regarding the languijge that the 
child speaks or is used to speaking in the 
home and inforn»ation about degree to 
which he or she understands it are crucial to 
ihe validity of the assessment. Thip is especial- 
ly tnic in the case of the deaf-blind or multi- 



child his recently undergone jor is sched- 



handicapped child, with whom manual forms 
of communication may be used for either 
receptive or expressive purposes, 
9. The final question to be answered with regard 
to the leferral concerns the distribution of the 
psychologist's final report. Sometimes only 
the referrer needs a copy of the report. In 
other instances several persons may want 
copies, or they may want to be apprised of 
the fina.ngs. 

With the information just described, the assessor 
begins to construct some beginning hypotheses 
about the case to help determine procedures and 
techniques to be used 

A psychologist is bound by ethics not to accept 
a referral that is beyond his or her competencies. 
Thus, a psychologist who has never dealt with deaf- 
blind or multihandicapped persons, before accept- 
ing such a referral, should obtain consultation or 
jven supervision from a colleague who is knowl- 
edgeable about the specific problem. Similarly, the 
psychologist is ethically bound to use only those 
techniques that he or she has been trained to use 
and only those that he or she has reason to believe 
will contribute answers t9 the referral questions. 

When assessing the deaf-blind or nuiltihandi- 
capped child, the psychologist is obliged to do in 
an environment that provides the greatest chances 
for the ehild to demonstrate his or her full capacity 
or potential, in some.cases an oflice. or cJinic set_-__ 
ting will be sufficient. In the greatest number of 
cases, however, when the client is a lower- 
functioning sensory impaire/i cr multihandicapped 
child, the psychologist shoi^^d conduct the evalua- 
tion in the child's natural settirTg<j,e., ui the home 
or classroom) The problems that re^dt in a refer- 
ral for assessment typically arise from behaviors in 
the home or classroom setting; and conducting the 
evaluation in such a setting will enable the psy- 
chologist to (I) understand the ''topography of the 
problems" more completely , (2) identify in the en- 
vironment the relevant variables that stimulate, sus- 
tain, or reinforce the problem behavior, and (3) 
discern possible options, in the manipulation or al- 
teration of the variables, that might result m im- 
proved performances by the child. 

In the classroom the teacher can work closely 
with the psychologist to identify the s|)ecific, bc- 
haviorally .eferenced concerns that can be mea- 
sured in terms of their frequs-acy of occurrence, 
their intensity, oi their duration. The teacher\ ob- 
servation of the child and the resulting data, or 
baselines, generally tend to be moie relevant infor- 
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mation than the information tliat ii> a\ailabic from 
direct manipulation by the psychologist The child 
must deal most frequcntlv with hii> or her teacher 
or parents, interactions with those individuals thus 
yield more relevant data that pertain to the assess- 
ment concerns. 

In the home the adaptive demands upon the 
child usually are more pronounced. The Hve-v ear- 
old child is expected to be toilet-trained; to feed 
himself or herself efficiently and neatly with a 
minimum of assistance, to communicate basic 
needs and wants in a socially acceptable fashion, 
and to interact with peers and adults in a sociali/.ed 
aianneh When the child does not. or will not. 
comply with adaptive expectations of the parents 
or family members, the data most significant for 
the psycliologist to deal with are those resulti^ig 
from family interactions This is not to exclude or 
Ignore the fact tharaTlmies the psychologist can. 
in the clinic setting, gain a perspective of the child 
that is not available in the home setting. The deaf- 
blind child and the child with multiple physical 
disabilities is more often preoccupted with the 
novelty - or anxiety of the new setting, and the 
psychologist in that case is left with only the op- 
portunity to observe and interpret behaviors that 
arc actually representative of the chikPs attempts 
to make contact with, understand, and cope with 
the new environment For this reason the diag- 
nostic classroom and the structured residential set- 
ting can trequentiv be the optimal site for discover- 
ing the child's latent capacities as vvell as latent 
and manifest anxieties and fears 

Standardized test scores ^irc sometimes needed 
to establish a childs eligibility for services through 
a particular service provider In those cases the 
psychologist is obliged to present us fair and non- 
prejudicial a picture of the child as is possible 
through current test methods Test scores ma> be 
those of intelligence tests, personality tests, be- 
havioral tests, or developmental tests. Scores be- 
come irrelevant, however, when the teacher or 
other educational specialist must develop a clear 
understanding of the d\ik\\ developmental status 
prior to the design of an individualized, prescrip- 
tive intervention program Two children may hdth 
score a ''\'^ ' on a developmental measure of inde- 
pendent feeding skilK, For one child the score may 
mean that the child eats with a fork and spoon, but 
not a knife: spills little is able to pour milk from a 
pitcher: and uses acceptable table manners. For the 
other child the score may mean that he or she eats 
very neatly with a spoon: drinks unassisted from a 
glass; uses a napkin appropriately, with veibal 



prompting, but chewb noisily with his or hei 
mouth open. 

The teacher or the parent is concerned with im- 
proving the behavior, not the score, and the 
psychologist must therefore respond to the be- 
havioral dimensions of the child's performance 
rather than to the quantitative measures. If the be- 
havior improves, the score will increase. 

in the diagnostic setting, then, relevant dimen- 
sions of performance may include such items as 
following signed or spoken instructions, assuming 
responsibility for cleaning up after specific activi- 
ties, indicating toileting needs, searching indepen- 
dently for the water fountain, or displaying other 
skills, that are indications of the child's continuing 
progress toward greater self-reliance. 

Being able to make a plaster-of-paris hand cast 
may have only minimal relevance to the child's 
habilitation. even though his or her mother may 
visibly swell with pride at the child's creation. But 
is it the child's creation? If tne teacher sets out the 
materials, mixes the plaster, pours it into a mold, 
pushes the child's hand into the wet substance, 
cleans the child's hand, sets the mold aside to dry, 
removes the^dry cast from the mold.^ and paints 
and decorates the cast handprint, what improve- 
ment has been made in the child's behavioral skills? 
The diagnostic classroom has helped to illustrate 
that time cannot be wasted. With respect to priori- 
ties within available time and resources, arts and 
Lrafts shiould make way for prescriptive habilitative 
Services, This is not to deny that the child can learn 
valuable language and social concepts within the 
context of the arts and crafts experience. With the 
tendency of many dcaf-bhnd children to become 
sti!iuilus-fixed, more importance may be placed on 
the child's learning those .same language and social 
concepts within a more typical living situation -- 
one that will make the child's life, and that of his 
or her parents, more nearly '^normal" and self- 
sufficient. 

The diagnostic classroom or diagnostic residen- 
tial setting and the structured play setting or living 
setting prepared by the psychologist within a clinic 
environment should reflect those activities that 
provide an oppoitunity to evaluate the child on the 
basis of his or her adaptive behavior. Self-help 
skills, language skills, socialization behaviors, and 
other "nonpsychological" behaviors actually pro- 
vide to the psychologist a relevant opportunity to 
assess the child's capacity to leflect efficiency in 
such intellectual functions as long- and short-term 
memory, problem-solving, evaluation and dis- 
crimination, cognition, visual and auditory recep- 
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tion^ and disci imination and closi»rc For the 
psychologist to discern these operations m tlie be- 
havior of the deal'bhnd or niultiliandicapped child 
is not enough. The observations together with siig- 
gestions regarding what the teacher niiglit do either 
to ^'celerate, intensify, or decelerate the beha- 
viors observed, must be comnuinicated to the 
teacher or other educational speciali.sts in language 
that is clear and concise. If possible, the report 
should include not only the reconiniendations of 
what should be done but also illustrative uptiuns 
for the teacher to consider in implementing the 
recommendations. 

In many cases the psychologist mav be pre- 
disposed to prepare a relatively brief summarv of 
the full findings of the assessment on the premise 
that (1) the teacher is not sufficiency prepared to 
understand the "^magical" jargon, or (2j even if the 
teacher could understand, he or she would not read 
the full report anyway If the probability is great 
that the child will be seen only very infrequently 
for evaluation or interventio.^,. the b-ief report may 
suffice 

If repealed assessments are to be made to moni- 
tor the child's dev elopmental status, a more ex- 
panded report form is needed. In instituional set- 
tings, for exaniple, the child who is fourteen years 
of age and who has been in the facility since age 
five may have had four or five p.sychologists as- 
i:igned to his or her case. If only brief suninviry 
reports are available, the current psychologist may 
be denied the opportunitv to identify subtle varia- 
tions in the extent or quality of performance of 
the child This could result in the child's being 
denied full credit for marginal, but tangible, im- 
provements It may also mean that a slow, but 
steady, regress on the part of the child will not be 
noticed until the deterfSration becomes extremely 
great. Psychologists should be prepared to take a 
little more time and prepare a more detailed, be- 
haviorally specific report of interaction with the 
child And teachers, if the reports are sketchy or 
too brief, should meet with the psychologist for a 
conference and should incorporate the key point:, 
from the discussion into their own notes for the 
record. 

The potential value of any psychological or be- 
havioral assessment is a function of how fully the 
educational specialist is able to design and imple- 
ment program strategies that reflect the essence of 
the rcport^s recommendations Without implemen- 
tation, the whole process of the assessment be- 
comes meaningless, futile, and wasted 
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Don't be surprised if the recommendations do 
not work immediately nor annoyed if they should 
fail to work at all. Rather than filing the report in 
the back of the file cabinet with a snort of disdain 
fur those ivory-towcr psychologists, inarch over to 
the psy chplogist's bailiwick, or call h.im or her on 
the phone and say, 'Look here! I tried this ivcom- 
nieiidation and it didn't work, so 1 tried it with 
such-and-such variation and it still didn't work! 
What now?" 

Give the psychologist feedback regarding the ef- 
fectiveness of the methods. Plan with the p,sycholo- 
gist what variations cap be made in the recommen- 
dations to render them more feasible. Keep the 
dialogue going. Remember that the quality of the 
relationship between the educator and the psy- 
chologist is the key determinant to the effective- 
ness of the intervention. The .sharpest psychologist 
in the world ;*nd the sharpest teacher in the world 
may be completely ineffective if they cannot - or 
will not communicate easily and understandably 
with each other. 

Sensory Integration 

Many people have never had an opportunity to 
obsei-ve sensory integrative approache.s in action. 
Foi many people the popular form of intervention 
for nonambulatory, severely or profoundly re- 
tarded, sen.sory impaired, or multihandicapped 
children has been what is called sensory stimu- 
lation. Unfortunately, sensory stimulation has 
never been clearly defined as a therapeutic inter- 
vention. Everyone thinks that he or she l^nows 
what sensory stimulation is. biit visits to different 
programs will disclose many different people doing 
many different things to many different children 
for many different reasons. 

One of the hopes for this conference was that it 
would encourage a reduction in the iise of 'Sensory 
stimulation" programs and their replacement with 
"sensory integration" services. 

The two methods differ in more than jiist the 
names. Using the research basis of sensory integra- 
tion as described by Jean Ayres. using the proprio- 
ceptive emphasis of Bobath physical therapy, and 
understanding not only what to do but also why to 
do it and how, one can make legitimate variations 
upon specific reconiniendations. 

Appropriately implemented sensory integration 
training is therapeutic, not prosthetic. That is. an 
effective use of the technique removes the need for 
further applications. Once the child has developed 
or acquired the desired response, an opportunity to 

9 
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prattiLC tlic Nkill IS usuallv \\w oiilv [^roicLii.isiU' to 
sustain tlic bcliavK)! in tlic Lliikl\ i'"^vM*oir^.. 

Sensorv intcgiativ;.' appioadio au' JcsigiioJ to 
iclatc io more tlian iiisl llic j)cui.»icial sciiscn\ il'- 
coptors T!k* imparl ot" llic iiulliod is JiiwtccI lo, 
tlic brain stem Icvol o\ tlic (.ctUuI iK U'oiis s\ stern 
The dovclopniontal sequences of the riitaet inlaiU 



ai ; Use J as the \ a ids tick against whkli to measure 
both the inipaued Lhild\ statu^ and Ins ui her late 
sUid direttion of pr^.gress The trannng itself tan be 
Lair;ed out bv almost an>one who has had training 
aiiil who rcLeues supenisioii in using the n)nect 
iiietliOLls of helping Lhndien through tlie sensory 
integrative activities. 
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Considerations in the Psychological 
Assessment of Deaf-Blind Children 



Pkcseiued by Larry G. Stewart 
Psychologist, University of Arizona, Tucson 



I am not an authority on the dcaf-bliiid. How- 
ever, I have worked with deaf people for 14 years, 
in counseling and psychological assessment; and 1 
have had some experience serving disabled deaf 
persons. I will try to share some of what I have 
learned about working with deaf people, and I will 
try to draw some parallels with serving deaf-blind 
persons. 

The most basic question we can ask oiirseKes 
about testing is, "Why test?" One may consider 
this to be an unnecessary question, but, often, 
psychological testing is performed apparently with- 
out clear goals having been determined Often, too. 
a psychological assessment report is filed and never 
referred to agam. Perhaps as a beginning we can go 
back to the basics of why we test. 

Several reasons can be given for testmg, 

1. To predict future performance 

2. To determine placem'^^nt 

3. To diagnose problems 

4. To plan educational approaches or treatment 
approaches, or both 

5. To assess growth over a period of time 

6. To describe behavior 

Testing is also done for research purposes, of 
course; and sometimes testing is done just because 
it is the thing that is commonly done. 

Regardless of the reason for testing, the reason 
should be understood by the examiner and by the 
person who \^ using the test results. Whenever a 
psychological report is written, usually only that 
one report is written up, and that one report serves 
many different readers. We who do the testing tend 
too often to use our own dialect to such an extent 
that others do not understand what we are saying 
in the reports. In the interpretation of the results 
of an examination, the viewpoint of the user of the 
results is of great importance, \ynting for that 
viewpoint, however, is not an easy matter since 
professionals from various disciplines usuall> read 
on", report. Ideally, then, more psychological re- 



ports should be written in language that most peo- 
ple can understand. 

Another aspect of testing that bears scrutiny is 
the use of specific tests for specific individuals. An 
assumpticTn underlying the use of any test is that 
the individual being tested is comparable to thos»* 
individuals upon whom the test was standardized. 
If the individual 'nas limitations different from 
those of the standardization populati*. i, the par- 
ticular test may not be valid for use with that indi- 
vidual. The following are examples of such 
instances: 

1. Blind individuals should not be tested with 
tests that have been standardized on sighted 
individuals, for whom vision is important in 
test performance. Examples are the Wechsler 
Adult Intelligence Scale ( WA IS) (performance) 
and the Revised Beta Examination. 

2. Deaf individuals sR*arrid»not be tested with in- 
struments that have been standardized on a 

> nondeaf person, for > whom hearing is im- 
portant in test performance. Excnnples are the 
Stan for d-Binet intelligence Scale and the 
WAis (verbal). 

The tests cited above are not always invalid p 
when used in the ways desc;ibed, and some of their 
subtests are useful. The danger is in using the tests 
and results with the assumption that the scores for 
handicapped individuals may be compared with the 
standardization norms. 

We need to be aware of the impact of a dis- 
ability on a person'b development. We might, for 
instance, be able to administer the verbal portion 
of the Wechsler Adult Irtelligtn.. Scale to a deaf 
person by using sign language. However, we would 
most likely find that the deaf person scores at a 
level far below that of his or her performance 
score. What we are dealing with, then, is not deaf- 
ness per se but the impact of deafness on the per- 
son^s de\elopment, specifically in the area of lan- 
guage and concept formation. 1 am sure that paial- 
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loli) e\ii)l HI NoiiK' iircas wilh sonic 'olual iiuliv kli..ils 
ami other liandicajMU'd persons 

Listed below arc sonic ol liic Ki^tois 1 consider 
when I lest a deal person and ^onle n.a>iMis that 1 
consider those factors inipoitant Um a \a!ai 
terpretation of icsiilts 

\,The age oj the uidividiial when he or she 
beeanie deuj A ciiiid wiio is born deaf oi who 
becoMies deaf prior to tire aiie of two or tiiree 
years may be expected to iiave a serious 
langiKige deficit. The older the child is when, 
he or she loses hearing, the less the impact of 
deafness on language development will be. in 
practical terms, we can see the sig..iricance of 
a »eadnig achievement level of 2.0 in a person 
age eighteen with a W'echsler Adult Intel- 
hgence IMQ of 120 who was born deaf, and 
the significance ol these same scores foi * 

' eighteen year old who because deaf at the ig. 
of fifteen. Obviously, diiteient factors would 
he present in each case. 

2. The eause oJ deajness We may expect quite 
drtterent tactors to be .'tfectmg an individual 
who IS inherently deaf and one who became 
deal as a result of maternal rubella. We are 
now aware 'that some of the causes of 
deafness also cause othc* disabilities some 
of winch aie not easily discernible. Knowl- 
edi;e of the etiology of deafness may help us 
differentiate phssical limitations from pei- 
sonalitv deviations. 

I'he dtgree i^J hejrui: A.>s The moiC usabk 
hearing a person has. the more auilitory input 
he or she will iiceue I'lie signiticanLC of 
/< residual heaimg emeigc in teims of speech. 

language, sounil oiientation. and., to some 
extent, knowledge We may expect language 
skills, at least, to be moie advguced in an 
individual who has a 50 dB loss than in a 
person who has a dB loss. 
4. lunnh Linunistinues How do the paients 
communicate with the Lhild' How does the 
child feel about his or her mother, father, and 
brothers and sisteis^ We mav expect o^eiall 
adjustment to be bettei in cases in which 
comnumic.ition is good between paunt and 
child and between cluM and siblings. !f 
cominunicatioii is pool, the deal child ahbost 
invariablv has serious Ian 'uage and coiiimuni- 
cdlion prc/blenis The most linguistically 
accomplished deaf man I ever knew was boin 
deaf, of deaf parents, and his patents com- 
municated with liim with sign language and 



tlngerspelling from earliest infancy. Although 
family circumstances alon^^ are not predietors 
of problems, they do give indications of 
probable difficulties and account at least in 
part for certain problems in the child. 

5. hliteational histofv The previous education 
of a child who is deaf has some bearing on 
current :'djustment. needs, and problems. Tlie 
earlier a deaf child receives some schooling, 
the belter his or her chances are for a more 
iiorm:»l development in some areas. This is not 
ilways true since many deaf children who will 
never have gf od oral skills have an early 
education marked by oral-only instruction. 
When a child enters school at age eight or 
nine, or later, educational retardation takes 
on a new meaning. 

6. Other disabilities Clearly, if other disabilities 
are present, then the deaf child's deafness will 
not be the only causative factor ibr behavioral 
limitations. A perceptual-motor problem 
caused by a birth injur/ or other factors may 
significandy affect learning and development. 
Countless other combinations of disabilities 
may complicate the child's adjustment and 
growth. If we are unaware of these disabili- 
ties, or at least the possibility of their 
presence, we may attribute particular prob- 
lems to incorrect causes. 

file following are two hypothetical cases. Read 
tliem. and try to imagine the testing results. 

In Case A .loe vvas rcfened lor a comprehensive 
psychological assessment to assist his teachers in 
[planning an a|)propMate inst^iictional program. Joe 
was born deaf, apparently, and his mother reports 
that she had rubella when she vvas eight week.s 
pregnant. Joe seemed to develop slovvly and 
walked much later than his oldei brother. He did 
rot seem to be too alert, but he could not sit still 
and vvas constantly moving around. His parents, 
who learii.'d of Joe's deafness when he vvas two 
years old. did not know vvluit to do with him. Both 
l>aieiits walked, and Joe vvas kept at a nursery 
.cliool duung the day. liis parents were not too 
well adjusted in their marriage, so his father spent 
niucli of Ills time working or being outside the 
Ikmiic. Neitliei could communicate vvcll with Joe. 
although the iiiotliei was protective of hmi and 
toi.k special pains to see that lie vvas well taken 
care of Soc\ hearing loss vvas set at 95 dB when he 
enlcK'd the school for the deal at age eight (his 
niothei unildift let luni go away to .selioo! earliei). 
JcK* le.eived instruction by means ol tot.il com- 
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munication but made little progress. Referral for 
testing was made midway through his second 
month at school 

In Case B Bob was referred for i routine psycho 
logical examination upon his first enrollment at the 
school for -the deaf at age six years. Bob was born 
deaf, and his parents as well as several other rela- 
tives were deaf. His mother experienced no ill- 
nesses during pregnancy, the course of the preg- 
nancy was normal, and Bob had no birth problems 
or subsequent serious childhood illnesses. Both 
parents used sign language and communicated wi^h 
Bob in this manner from the time he was a baby. 
The parents were very close to one another, and the 
home was a happy, bright place. Relatives visited 
often, and everyone in the family used sign lan- 
guage. Bob began communicating through signs 
when he was very young, and he continued to do 
so at the school for the deaf. His development was 
I normal in all ways; he was close to his parents; and 
he communicated very well through sign language, 
although he had a 1 00 dB loss. 

One can see from these two contrasting cases the 
influences exerted by several of the variables previ- 
ously mentioned. To understand these two chil- 
dren, we must look at these variables. The Wechsler 
Intelligence Scale for Children could yield a per- 
'formance IQ of 100 for bo& childrenj but knowl- 
edge of each child's case history would lead us to a 
quite difCexcnt diagnosis of their problems and 
needs and tOva diffcFOnt prognosis. 

Suppose that oral work is emphasized in Bob's 
school and that he is deni.jd the ^use of sign 
langiiag in the classroom. Imagine that signing is 
taboo and that the use of signs leads to a frown 
from the teacher and a slapping of hands. Bob is 
required, instead, to watch his teacher's face for 
several hours a day and to learn speech sounds and 
imitate them. Because he must live at school, he is 
removed from his parents' presence and under- 
standing. After two or three years of this, how 
would Bob test out? 

Suppose that Joe, on the other hund, is enrolled 
in a bchool in which the best av::ilable techniques 
for dealing with learning disabilities are used by 
warm, suoportive teachers. His parents receive 
counsel!* , learn sign language, and begin to help 
Joe at home. After three years, how will Joe test 
out? 

With the background variables wc have con- 
sidered, we can look at some of the tests that we 
night use with a Joe or a Bob. In doing so, we can < 
support our choice of tests. 



Let's start with Joe. An examiner, aware of the 
etiology of his deafness and family circumstances, 
should recognize that an effective diagnosis will be 
demanding of his or her skills and resources. Before 
the examiner even considers testing, he or she will 
want to have the following: 

1. General medical examination results 

2. Detailed information about development, both 
as a neonate and during infancy and childhood 

3. A detailed report from Joe's teachers, in- 
cluding jbseivations of Joe's behavior, his 
response to the lear ^n? 'Environment, and his 
response to oth and the teachers 

4. The results of . . examination 

5. The results of a neurological examination 

6. The results of an otological examination and 
of a following audiological examination 

Given the information hsted above, the exam- 
iner can use these tests: 

1. Leiter International Performance Scale. This 
is an excellent test for children ages four 
through twelve. It has good interest appeal^ 
and requires no verbal instructions. 

2. Hiskey-Nebraska Test of Learning Aptituat. 
This test is excellent for use with deaf chil- 
dren ages four through twelve. It has good 
interest appeal. 

3. Bender-Gestalt Test, This test provides a good 
measure of gross neurological impairment and 
is easy to admin'^^ter. 

4. Calli'^r-Azusa Scale. This is a new, potentially 
useful development scale that permits assess- 
ment of a child's behavior and related instruc- 
tion possibilities. 

5. Vineland Social Maturity Scale. This instru- 
ment is to be completed by the parents and 
the teachers. It will yield useful information 
about the child's development level. 

A battery such as the foregoing will yield infor- 
mation that will be helpful not Ouly for diagnostic 
purposes but also for planning of an instructio/ial 
program for Joe. Of importance is the fact that all 
these tesis make allowances for Joe's deafness but 
will still yield useful information about hini. 

What about Bob? Frankly, I donH think Bob 
needs a psychological examination. Not if he goes 
to the right school. Of course, we will need an 
extensive personality assessment if he gets into the 
wrong school I am not being facetious. As long as 
Bob is able to handle, his school work and is happy, 
testing would be pointless at his age. Later, if prob- 
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lems develop in the learning process or if his 
achievement iags, an assessment wqultl be in order. 
Otherwise, why test? 

Joe is another matter completely. We do not 
have a ghost of a chance of helping him unless we 
u Jerstand what hk problems arc We need the 
very best assessment v;e can get for Joe, and we 
need a team approach to achieve an effective diag- 
nosis and to determine a treatment program. More: 
over, our assessment must be an ongoing one in 
which we follow progress and modify the treat- 
mem approach as needed. 

yin regard to testing deaf children and youths, 
my opinion is that we have a good variety of tests 
lor almost every purpose except self-reporting. 
Self-reporting is a problem because of the language 
problems of a large number of deaf people, but 
even tests like the Thematic Apperception Test and 
the Rorschach can be administered if the examiner 
and student know sign language. 

Making predictions from test results is another 
area of concern. An ancient Chinese saying ad- 
monishes us to "distrust all predictions,^ especially 
those about tomorrow " Unfortunately, we do 
need to make predictions. In regard to testing deaf 
people I have been called upon to make predic- 
tions primarily with respect to pOstsecondary train- 
ing placement and vocational career selcLtion. I 
have found that we must consider not only the 
abilities of the deaf person but also the nature of 
the environment that wc are considermg for the 
deaf person. A good example ii the young deaf 
adult who has an IQ of 125 but a reading level of 
6.'^. Suppose this person wants to attend \ollege. 
My prediction for his or her sutces^at a university 
would be pessinlistiu. even with the aid of an inter- 
preter However, my prediction for the individuaPs 
success at Gallaudet College would be favorable, 
provided that he or she ha^ evidenced slow but 
steady progrt^ss in reading athievenient over the 
years. This latter prediction is based upon my 
knowledge that ( I ) Gallaudet has a preparatory 
year to assist academically weak students who ex- 
hibit good promise, and (2) rese irch shows that the 
achievement of deaf youths pl.;teaus from approxi- 
mately age sixteen to eighteen, then slowly rises 
again. 

The main point is that in making predictions we 
must be knowledgeable about environmental varia- 
bles. This point is reinforced when we make predic 
tions regarding vocational success. Although we 
hear that equality of opportunity exists, the evi- 
dencL is somewhat to the contrary We do find 
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deaf people in all levels of work, but the majority 
are in skilled trades. Attitudinal barriers m^st cer- 
tainly do exist in the world of work, and all too 
often a deaf worker may find himself or herself 
linemployable in the career of his or her choice, 
even though he or she possesses the required skills. 
I know of a highly skilled chemist in New York 
City who has been bypassed time and again for 
promotion simply because he is deaf. He has 
trained all the chemists who now supervise his 
work. This man has told me that the one and only 
reason he is not the superintendent of his plant is 
that he is deaf and, theoretically, cannot use the 
phone r participate in staff conferences. Ap- 
parently, his bosses have not heard of interpreters. 
The fact lemains that our predictions could be 
completely amiss if we do no^t consider the en- 
vironment that a person may live^^in. 

We test blind people by using, oral tests. Obvi- 
ously, blind people cannot be tested with an instru- 
ment requiring vision. By the same token, deaf 
people, cannot be validly tested with an instrument 
that requires hearing. With deaf people we need to 
use a performance tect, or, if the person has good 
language skills, we need to use sign language to 
administer a verbal test. If deaf people cannot take 
tests requiring hearing and blind people*' cannot 
take tests requiring sight, what can be used with 
the deaf-blind person? I have read about various 
light devices that are used with partly sighted deaf 
persons and about various >ound devices that are 
used with hearing-impaired blind persons, ap- 
parently, these devices are useful Jor diagnostic and 
training purposes. However, I have reservations 
about the ustjfulness of these devices as predictors 
of intelligence or other abilities. I am bound to 
traditional concepts of reliability and validity, and 
perhaps a good job is being done in the assessment 
of deaf-blind person5. However, I question the fea- 
sibility of assessing dcu.-blind persons in any way 
comparable to those used with persons who have 
cither vision or hearing. With individuals who, for 
practical purposes, lack both vision and hearing, 
the basic concepts of psychological assessment are 
useless. We are faced with the task of not oniy 
reaching the deaf-1i)lind person, especially the child, 
through tactile channels, but also with under- 
standing the woild of that child. What happens to 
the development of the child? What may we expect 
of the deaf-blmd child, especially when other dis- 
abilities may be present? 

Puiget's theories, the Calher-Azusa Scale, and the 
Denver Developmental Screening Tt.st arc; helpful 
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for establishing baseline behaviors an J providing 
directions for treatment and training programs for 
the deaf-blind. I suggest that the best course now is 
to describe behavior; attempt to facilitate the 
greatest possible growth of an individual deaf-biind 
child; and strive to increase our understanding of 
h.w we may better assess behavior and subse- 
quently increase our skills in m.aking predictions. 

Just thinking about the world of deaf-blind per- 
sons is a new experience for me. I can never fully 
comprehend what this world might be like, es- 
pecially for those who are born deaf and blind. We 
need to ask ourselves many questions about devel- 
opmental stages for the deaf-blind child. We need 
to determine how we may best facilitate the 
progress of the individual child and what environ- 
ments we may expect the deaf-blind adult to be 
able to cope with. Further, we need to be con- 
cerned with how the environment will receive the 
deaf-blind person. All these considerations affect 
the issue of psychological assessment of the deaf; 
blind person. 

Certain requirements are common to assessing 
-deaf persons and deaf-blind persons. For both, we 
should ^earn all we can from a medical point of 
view. We need to know about the individual's 
general physical status, vision, hearing, neurological 
functioning, family circumstances, and develop- 
mental history. Any therapeutic or treatment ac- 
tivities that may help the child to function better 
should be carried out. Then, through the im- 
pressive teaching methods and equally impressive 
personaHties *of successful teachers of the deaf- 
blind, we can begin to understand better the capa- 
bilities of these children and how we can help them 
realize their full potential. 

As Albert Szent-Gyorgi says (Torrey, 1972): 

The human brain is not an organ of thinking but an 
organ of survival, like claw and fangs. It is made in such 
a way as to make us accept as truth that which is only 
advanijge. i 

We must find, through experience, that Which is 
advantageous for deaf-blind pero^ns. As we become 
better able to do this, I believe the learning process 
will become more clear-cut. We should le<lrn from 
deaf-blind persons and should not impose our own 
world view on them. 

> / 

Dr James Heriot, Director, Arizona ^Diagnostic 
Treatment and Education Center, offered the fol- 
lowing summary of the issues dealt with by Dr. 
Stewart in his presentation, 

1. Standard psychometric test batteries are in- 
appropriate for use with the deaf-blind. 



2. Standard test administration procedures are 
neither realistic nor feasible. Therefore, it is 
necessary to **optimise'' or *Mimit-test.'' A 
record of the procedures used should be kept. 

3. Diagnostic instruments should be used to con- 
duct differential diagnoses rather than to assign 
specific IQ equivalences. Thus, they should be 
used to (1) rule in or rule out strength 
and weaknesses, and (2) determine etiologic 
factors. 

4. Because of their lack of precision when used 
with the deaf-blind, psychometric instruments 
lead to **ball park" estimates of general intelli- 
gence (e.g., **educable," "slow,'' **average,'' or 
^'bright"). 

5. Because of the unknown statistical variance in 
psychometric findings with the deaf-blind, the 
"bands" used to determine "cut-offs"' for 
establishment of significant differences (or 
strengths and weaknesses) should be much 
broader than those used in the decision-making 
processes with normal children. In other words, 
decisions about the measuring of psychometric 
profile variations in the deaf-blind should be 
conservative. 

6. !f specific data points are reported, mental age 
estimates are more useful educationally than 
are IQ or percentiles. 

l.All children, regardless of handicaps or age, 
can be assessed psychometrically. At times, 
however, the examiner may have to utilize 
measures that are used with normal children of 
lower mental age, such as newborns. For 
example, to assess language -readiness in a 
young, severely handicapped child, he or she 
may have to use measures of auditory alerting, 
discrimination, and habituation; touch; pain; 
smell; refiexes; and the like. For every higher 
function there are prerequisite lower functions 
that can be measured. The data yielded at the 
very low level ranges is of a '*yes-no" type, but 
it should yield *'ball park'' developmental age 
ranges. 

8. Psychometric assessments should be dimen- 
sional; that is, they should measure identifiable 
functions. 

9. Psychometric assessments 'should be channel- 
specific. The diagnostician should know what 
sensory channels and what combinations of 
sensory channels are being assessed. 

10. Psychometric assessments of deaf-blind persons 
should be repeated or reviewed at least every 
six months. 
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11. Psychometric aSbesbmcntb mui>t yield prei»crip- 
tive ideas if they are to be more than just pack- 
age labeling. 

12. Regardlesi) of the norm^, admiiVbtrative proce- 

.res, and instruments used, functional capa- 
bilities in the real worlds not in the testing 
room, are the primary concern. Heavy empha- 
sis :nust therefore be placed o.i assessing the 
child*s capabilities in activities of daily living. 



13. The use of paraprofes;iionals as data generators 
in the building of a. functional ''picture" must 
be refined and encouraged for both manpower 
and cost-benefit considerations. 

14. Extended observation of -he child in a natural 
setting by all persons concerned with the child 
can be invaluable. Observation of the child 
while he or she is eating would be an appropri- 
ate extended observationT 
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Audiological Assessment of the Deaf-Blind 
and Multihandicapped Child 

Presented by Barbara Franklin 
Clinical Audiologist; and Coordinator, Deaf-Blind Program, Department of Special 
Education, San Francisco State University 



On the subject of audiometric testing of chil- 
dren, Rita Eisenberg (1970) offered the following 
views: 

If too few audiologists have progressed from asking 
whether infants hear to asking how they hear, a good 
many psychologists and hnguists have begun tu question 
long accepted ideas about the determinants of verbal 
communuation These cliangu.g patterns of research 
have yielded a bodv of new information bearing upon 
the organization of auditory mechanisnis. 

fhe recent explosion of neurophysiologic data on 
hearing has had few repercussions at the clinical level, 
mainly because scientists concerned with behavior and 
scientists concerned with the mechanisms underlying 
t^' behavior seem unable to communicate adequately 
with each other. 

There has been no systematic attempt to design a 
battery of tests spjcifiv to infancy. Somehow ur otheN 
threshold measurements alone, and more froquetitl>, 
only threshold appruxinialions. have be^-oine accepted as 
a reasonable index of eighth nerve inlegrit> . and '*saeen 
ing" of newborn infants has become siyhsh 

Perhaps tl;e time has come for thoughtful clinicians 
to take a long* hard look ;it what passes for "pediatric 
audiology." Standardized procedures almost uniformly 
involve the use of abstract mput signals such as chcks. 
pure tones, and band -limited nouses, and the associated 
output measures reflect relatively low level activity m 
the nervous system. 

It is neither realistic nor productive ascribe limita- 
tions m current chnicnl practice to difficulties inherent 
in deahng with the peoiatnc aged or to lack of informa- 
tion. The problems, althougli ihey have historical roots, 
stem mainly from inertia For the moment, pediatric 
audiology is ? myth, and differential diagnosis of the 
pediatric aged is too often an exercise in futility. 

We badly need new ideas that are pertinent to these 
disorders. We need normative information m orde* to 
define which functions are affected and in what ways. 
We need new clinical measures that refer quantitatively 
to specific coding operations. Most of alL we must at- 
tack these needs in rational order and ask critical ques- 
tions about current priorities. Do w6 need to use pure 
tones or other abstract signals when speech and speech- 
like sounds are more effective ehcitors of response ' 



As one who has been involved iii audiometric 
testing of children for 2\ years, 1 am in total agree- 
ment with Dr. Eisenberg that audiometric testing 
of children, sometimes referred to as paedo- 
audiology,\ias been adapted from techniques orig- 
inally developed for testing adults. The majority 
of hearing-impaired adults have adventitious hear- 
ing losses; that is, hearing losses that they **ac- 
quired'' after learning language. For these adults 
routine hearing tests using speech and pure tones 
are generally effective. However, the typical tests 
using speech usually cannot be used with children 
who have congenital hearing losses; that is, hearing 
losses thxitthey acquired before learning language. 
In addition, most children under four years of age 
and low-functioning children of all ages usually 
find pure tones meaningless, Therefore,^ tests using 
these techniques are unsuitable for hearing- 
impaired children and arc particularly unsuitable 
for the dcaf-blind child. These children, however, 
will often respond to more conventional auditory 
stimuh, such as environmental sounds and speech. 
These sounds may have acquired meaning for the 
children, 

1 would like to review the Auditory Behavior 
Index.^ developed by Marion Downs, which deals 
with the level of response for infants from birth 
througb age two, to a variety of stimuli - noise- 
makers, including bells, squeeze toys, and rattFes, 
warbled pure tones, and speech, I will also coordi- 
nate her information regarding auditory stimuli 
and intensity levels with, expected responses as re- 
ported by Dr, Kevin Murphy, a pediatric audiolo- 
gist from Redding, England, \ 

Table 1 is a modification by me of a chart that 
appears in Hearing in Oiild/cn (Northern and 
Downs, 1974), It represents some of the findings 
of Downs, 

For the age range of zero to si)^ weeks, the re- 
sponse to noisemakers is at 50 to 70 dB, to warbled 
pure tones at 78 dB, and to speech at 40 to 60 dB. 



13 



Table 1 



Level of Response to Sounds in Infants 



Age 


makers 


War Die (I 

ytlf C 

tones 


Speech 


0-6 wk. 


50-70 dB 


78 dB 


40-60 dB 


6 wk.-4 mo. 


50-60 dB 


70 dB 


47 dB 


4-7 mo. 


40-50 dB 


51 dB 


21 dB 


7-9 mo. 


30-40 dB 


45 dB 


15 dB 


9-13 mo. 


25-35 dB 


38 dB 


8dB 


13-16 mo. 


25-30 dB 


32 dB 


5 dB 


l6-2( mo. 


25 dB 


25 dB 


5 dB 


21-24 mo. 


25 dB 


25 dB 


3 dB 



The difference between the response to noise- 
makers and speech ai this age range is neghgible 
since the noisemaker level is in terms of sound 
pressure level (SPL) an i the speech and warbled 
pure tones are based, on audiometric zero. Tliis 
means that 13 dB must be added to the speech 
levels The response^^of the infant to (he stimuli at 
this stage include: »i 

1. Reflexive 

a, Moro response (i^tiffennig of extremities) 

b. Auropalpebral (eye blink) 

2. Change in ongoing behavior -- either increase 
or decrease of activity 

' 3. Tensing of entire body 

From age si\ week^ to four months, the re- 
sponse to noisemakers is at 50 to 60 dB; to warbled 
pure ton?s. at 70 dB, and to speech, at 47 dB. 
Again, the It^^el for the tones is different, but the 
level for the speech and noisemakers is still soipc- 
what comparable. The responses to the stinuili are 
essentially the same as for the" zero to six-week age 
leveh except for a new response that occurs at this 
stage - an orienting response, which is a searching 
for sound. 

From four to seven months of age, infants 
respond more readily to speech than they do to 
noii:emakers or tones. Tiiey respond to speech at 
21 dB; to noisemakers at 40 to 50 dB, and to tones 
at 51 dB. The response is a 90 degree turn of the 
head to either side -- the first sign of the ability to 
localize. ' 

Tlie findings cited above are somewhat similar to 
those published by the Cwmgs (1944). The Lwings 
found that (I) for infants from birth to age two 
months, percussion, such as bells, drums, and 
triangles, elicit the most response, and (2) high 



intensities are required. They found, too, that 
voice elicits a response more readily than percus- 
sion does with infants who have reached the age of 
three^ months; and they indicated that soft voice is 
better than loud voice. - ' 

Eisenberg (1976) reported that with infants 
eleven to twelve weeks of age voice elicits response 
more readily than noisemakers do, Eisenberg also 
found that infants twelve to fourteen weeks of age 
prefer the maternal voice to the voices of strangers. 
Murphy (1962) also found that the mother's voice 
is best for eliciting response in infants three to six 
months of age, 

Turnure (1969) reported that by age three' 
months babies attend better to their rnother's voice 
than to the voices of strangers, even when the 
mother's voice is filtered. 

Irwin (1952) reported that by age three months 
infants of highly verbal parents vocalize more and 
better than do infants of parents who are not 
particularly verbal. 

Downs found that children between the ages of 
four months and two years respond to speech 
much more readily than they do to noisemakers 
and tones. From seven to nine m6nth^4hey 
respond to noisemakers at 30 to 40 dB, to tones at, 
45 dB, and to speech at only 1 5 dB. At this age the 
infant localizes first to the side and then down. At 
nine^to thirteen months, the levels for noisemakers 
and warbled t >nes drop slightly, to 25 to 35 dB for 
'"-aoisemakers and to 38 dB for tones. However, at 
thls'ag^^ the in(ant responds to speech at 8 dB and 
can immediately tocalizejdown. With infants up to 
the age of seven months^ the speech stimulus used 
by Downs is *'biHh, buh[ buh." After this age she 
uses meaningful speech, ^uch as "bye bye" plus the 
child's name. By the time a child reaches- age two 
years, she introduces / no, no"; **oh, oh"; and 
verbal commands, j 

The Ewings (1944) /found that, in addition to 
the human voice, common household sounds, such 
as bottles clinking, a spoon tinkling in a cup, and 
the click of a door handle, are effective in eliciting 
responses dunng the s^ven-to-twelve-month period. 
In fact, the softest environmental sound might 
elicit a response when no response is made td a 
loud tone from a pitchpipe. 

Downs presents the following levels for the 

second year of life in hcv Auditory Behavior Index. 

thirteen to sixteen months - noisemakers. 25 to 

30 dB. tones 32 dB. and speech 5 dB, sixteen to 

twenty-one inonths noisemakers 25 dB. tones 25 

dB, and speech 5 dB, and twenty-one to twenty- 
i 
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four months - noisemakers 25 dB, tonei> ^5 dB, 
and speech 3 dB. The respon^Cb for these three age 
\ els are; thirteen to sixteen months, indirectly 
above, sixteen to twenty -one months, vlirettl> 
above, and twenty-one to twenty-four months, di 
rect localization at any angle. Considerably lo\ver 
levels of intensity are required for the responses to 
speech, and the responses to speech are signifi- 
cantly more consistent. 

The response levels described so far indicate 
awareness leveis; that is, detection levels. Wcvvever. 
a growing body of evidence indicates that a feed- 
back system is present at birth and that the neo- 
nate is capable of more than just the stimu- 
lus-response type of behavior. 

Condon and Sander (1974) reported that as 
early as the first day of life, the human neonate 
moves in precise and sustained segments of move- 
ments that are in synchrony with the articulated 
structure of adult speech. The neonate is a partici- 
pant in the rhythm of many repetitious speech 
structures long before he or she uses them for com- 
munication. These rhythms comprise a pre- 
linguistic activity of the human infant even at 
birth. The data that Condon and Sander reported 
were obtained by examination of films of adult- 
neonate interaction. 

Butterfield (1968) reported that one day olds, 
using sucking, can control the onset and offset of 
recorded music. He also reported (1972) that in- 
fants can differentiate music from noise bands. 

Eimas (1971) reported that one-month-old in- 
fants can differentiate /p/ from /b/,^ which would 
indicate the ability to make a voicing distinction 
(synthetic speech). 

McCaffrey ( 197 I ) reported heart rate changes in 
infants as young as four weeks old when vowels 
and consonants were changed to contrasting vowels 
or consonants (live voice). 

Shriner and others (1973) reported that mfants 
.between six and fourteen weeks of age can dif- 
ferentiate IN from a pure tone (synthetic speech). 

Cutting and Eimas (1975) reported that two 
^onth olds are able to differentiate /bae/ and 
/dae/, which would indicate a place-of-articulation 
distinction (synthetic speech). 

Morse (l?72) reported that infants forty to 
fifty-four days old are capable of place-of-articu- 
lation distinction as well as intonation differentia- 
tion (synthetic speech). 

Lewis and others (1964) reported that the 
spoken voice elicits more utterances in the mfant 
at twenty-four weeks than musu: or tonal signals 
elicit (live voice). 



Weir (1966) reported that infan.ts_are able to 
monitor suprasegmental features by age lour to 
five months. He found that five-month-old Chinese 
children can produce intonations of the Chinese 
language and thai the babbling of fiv^! -month-old 
Polish intants can b*? distinguished from the bab- 
bling of English infants. 

I am skeptical of, the use of pure tones for chil- 
dren at any age, sioce I assume a hearing test is 
supposed to predict an individual's ability to use 
his or her residual hearing. I have some reservations 
about the predictive value of information obtained 
from electrodes placed at the brain stem or higher 
levels. -Goldstein and others (1972) reported that 
they knew of no clinical instance in which a con- 
firmed central nervous system lesion, even bilateral- 
ly, ?t any level, in the presence of a normal peri- 
pheral auditory mechanism had !ed to a reliable 
measured impairment o( auditory sensitivity. In 
other words, a normal audiogram with current 
techniques- that place electrodes at th^ brain stem 
level is possible even if thci child has no cortex. I 
challenge that these te^ts are tests of '^hearing.'' 
Moe Berman, involved in a large research project 
studying the hearing of geriatric patients, reported 
case after case of individuals with normal pure-tone 
audiograms whose speech discrimination scores 
were significantly reduced. Normal response to 
pure tones with a greatly reduced number of neu- 
rons in the auditory pathway seems possible, but 
the receution and processing of speech is far more 
comple). and demanding of the aud'tory system. 

Research has established that in almost all indi- 
viduals the left hemisphere of the brain is spe- 
cialized for speech, both for reception and expres- 
sion and that the right hemisphere is specialized for 
all other types of auditory stimuli, including music^ 
and environmental sounds (Millikan and Darley, 
1967). If the right hemisphere is specialized for 
nonspeech stimuli, the possibility exists that pure 
tones are processed predominantly by the right 
hemisphere. This is pure speculation on my par^, 
but the available evidence of hemispheric speciali- 
zation adds to my concern that a child's ability to 
respond to pure tones ma^^rbe generalized to his or 
her ability to respond to the spoken word. The 
audioinetric screening tests that I was given in 
grade school, in which I had to repeat numbers, 
may actually have been able to detect more prob- 
lems than the current screening methods, whic^i 
use pure tones. A screening test in which speech is 
used might detect children with reduced acuity as 
well as impaired ability in speech discrimination 
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and reception - bucli as those cluldien who have 
"learning Jisabilities/* 

I have been concluctnig aiiclionietric evahiations 
of deaf-blind children ♦or a niiiiibei ol years. To 
obtain aiidioiogical information for those childien 
who could not be tested by means of conventional 
procedures. I developed other techniqiies 1 re- 
corded a variety of auditory stinudi - speech, 
music, a trumpet playing simple niusery rhymes, 
and sound toys. The tape is played through an 
audiometer, and the intensity van be reguhited by 
the attenuator The speech, music, and trumpet are 
used to determine awareness thresholds, and in 
some instances, the abiHty to discriminate different 
auditory stimuli. The iiound toys are used to obtain 
a crude audiogram, since the frequency range of 
the toys was established through spectrographic 
analysis. For exainpie. the tape includes a bell with 
no visible energy below 1.500 Hz and anotiier bell 
with no visible energy below 2,500 Hz If a child 
responds to one or both of these bells, a crude 
audiogram can be obtained 

I intend tu develop a standardized tape that can 
be use<^ to test children. It will contain recorded 
auditory stimuli, inc-luding nuLSiL. .speech, sound 
toyi). and environmental sounds.- which will be 
passed through a series of high-pass filters with 
various low-frequency cutoff ^points. Each set of 
stmiuli will be cut off at 250 cps. 500 cpb. 1 .000 
cps. 2.000 cps. and 4,000 cps. For example, if a 
child responds to a bell that has been cut off at 
LOOO cps. this means that no energy exists below 



1. 000 cps. If the child responds at SOAIB. one 
could assume that the child has residual hearing :it 
1.000 cps at 80 clB. 

Dithciilt-to-test children tend to ad;-)t readily to 
auditory stimuli and to cease rcspondmg once the 
signal loses its novelty. Through the u.se of a differ- 
ent auditory stimulus for eacl*i frequency to he 
tested, adaptation might be reduced or eliminated. 
Several factors nv.ist be considered in the selection 
of the auditory stimuli. First, both speech and non- 
bpeecii stimuli must be used. The nature of the 
nonspeech stimuli is also critical. The Ewings have 
used common household sounds to test the hearing 
of infants. I, too, have found familiar sounds to be 
effective auditory stimuli. Eisenberg 'J 976) and 
others recommend using auditory stimuli with a 
wide spectrum of frequencies, such as white noise 
and onionskin. Like them, I have found that those 
sound toys that have acoustic energy distributed 
over a wide range, such as shakers and a cowbell, 
are most effective in ehciting responses. Eisenberg 
(1976) reported that a drum beat and wooden 
sticks striking together are less effective than 
onionskin and concluded that duration might well 
be a critical factor in the neonate's processing of 
auditory stimuli. Similarly, I found that those 
sound toys of very short duration, such as clackers 
and crickets, elicit far fewer responses than do the 
shakers and cowbells that are sustained in time. 

In conclusion, let me say that an audiogram indi- 
cates wlwt an individual does not hear What I have 
discussed are audiometric tests of what, and possi- 
bly //ovv. Oiie hears. 
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ssential Pretesting Information from Teachers 



Presented by Maxine Leathers 
Teacher, Washington School District. Phoenix, Arizona 



How a chiKI learns and win he or she Icarnb in a 
particular manner is of intcrcbt to all L'ducatorb but 
IS an obsession to todthcrs of dcar bluul students. 
We are constantly looking for reasons wh> uc so 
often see bi/arre behaviors We therefore seek the 
help of the audioiogist. among others, to gather 
information to help us function in the classroom. 
Teachers want to know how a child hears, what he 
or she hears, and What, if an>. amplification will 
help,. We ask a lot : and, to be fair, we must offer, as 
much help as possible in a child's diagnosis. 

A complete diagnosis requires a histurv of the 
child, an observation, and an examination The 
main role of the teacher is that of an observer, 
however, he or she could be the one to compile the 
history. In addition, the teacher should pla> a sup- 
portive role in the (Examination phase. 

To gather data about the chiid. the teacher ma> 
utilize an\ all of the following, a questionnaire, 
an interview, or records. Lach Ljffers advantages 
and disadvantages- IdealK. all three should be used 

During the observation phase, the teacher must 
^'inake notes on his or her observations' Numerous 
formats can be used, including checklists, narra- 
tives, and developmental scales Use the one with 
which you arc ihost conitortable. 
^ One of the first observations that a te^iicher 
makes will establish his or her reason for referral. 
The student is ohviouslv doing something to make 
the teacher feePthat the student is not using his or 
her hearing effectivelv The teacher may observe 
the fo' wing no response or inconsistent response 
to gross sounds, no response or inconsistent re- 
sponse to speech soundb. favoring of one ear. ex- 
cessive activity, listiessness. or no sound* being 
made and/or drainage or pulling at the ears. 

When reporting the reason foi referral, narrow it 
down. For example, it the child responds to some 
sounds,. determine what tlio.c sound.s have in com- 
mon. Volume level? F requency Are they fore- 
ground sounds or background sounds? Such mfoi- 
mation may be difficult to obtain through observa- 
tion of general classioom behavior, but it can be 
obtained through a structured auditor> training 
prof/afn . 



At the most informal level, when a gross sound 
IS presented, do you note a startle refiex, such as an 
c>e blink, vocalization, cessation of activity, Moro 
rctlcx. or change in respiration? Do you note an 
orienting response, such as reaching for or looking 
at the object? Does the child exhibit an observable 
localization response? Does the child search for or 
turn toward the source of the sound? The presence 
or absence of these responses can be noted dur- 
ing pla> with sound toys. At first in the visual field 
and then when the child has developed a good lis- 
tening attitude, move the toys around. By playing 
hide and seek with sounds, you can informally 
draw the child's attention to just an auditory cuc\ 
The same activities can be performed with ampli- 
fied babbling and environmental sounds An 
approximate auditory field can be established by 
slowly moving the sound source away from the 
child until no response is noted. Remember that 
the child may respond quite differently when the 
sound is out of the visual field. 

I laving established sound awareness and a listen- 
ing attitude, you can begin to work on auditory 
diserinnnation. You can begin to provide simple 
games to teach the child to make deliberate re- 
sponses to a sound stimulus. Is the child able to 
match sounds? Does the child show an on-off 
awareness of sound? Present related activities 
visually, tactually. and auditorily before progress- 
ing to only an auditory presentation. Other high- 
level activities are discrimination between two or 
three familiar sojiinds, discrimination of environ- 
mental so'"*His,-' and discrimination of speech 
sounds: 

All the activities mentioned above should be 
part of an ongoing auditory training program. 
Therefore, vvlien a child is referred for an auditory 
evaluation, the teacher should have much helpfiil 
information to give to the audioiogist. This infor- 
mation shouKl include family historv, records, and 
the auditory information gathered from classroom 
obsenations The audioiogist will need to know 
what responses occurred, how they were elicited, 
and what rewards, if any. are effective, lie or she 
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will also need to know of the Lhild^s \villingnLi»i> or 
unwillingness to wear earphones* something about 
the child's general behavior, other handicapping 
conditions, and the medications, if any, that the 
child takes, Ai! this information should be sent in 
^advance. Any format that is brief and concise is 
satisfactoiry. (See Appendix A.) The teacher should 
also be available for a conference if necessary 
before the evaluation. 

Once the teacher has referred the child and has 
passed on > ''orniation to the audiologist, the 
examination phase begins. During this phase the 
teacher should pla> a supportive by attending 
the session with the child and by scheduling the 
appointment to meet the needs of the individual 
child. Scheduling is easier if the audiologist ib a 
staff member rather than a consulting audiologist. 



The audiologist can help the teacher by (1) send- 
ing reports written in behavioral terms. (2) allow- 
ing for flexible scheduling, (3) observing the child 
in the classroom, (4) being available for several 
testing sessions, (5) scheduling time for confer- 
ences; and (6) attending staff meetings. 

After the examinatior. is completed, what can a 
teacher do if he or she does not agree with the 
audiological report? The teacher should first check 
his or her information again. If the teacher feels 
that it is correct, then he or she should ask the 
audiologist to observe the child in the classroom 
and to retest. 

On the basis of the three phases mentioned ear- 
lier, the diagnosis is complete after ti]e evaluation 
phase. Most teachers will argue, however, that diag- 
nosis goes on continually in the classroom. 



/ 



23 



Appendix A 



Sample Referral 

September 17, 1970 

Mrs. Marcia Simpson, Audiologist 
Emory Umversity Chnic 
Otolaryngology 
Atlanta, GA 30322 

Dear Mrs. Simpson. 

Gloria (BD 12-13-64) is being referred for an audiological evaluation at your earliest 

convenience. 

This totally blind, non-verbal child responds to sounds presented in the classroom by smiling, 
hyperventilating, and ceasing activity. When given a music box, she consistently holds it to her nght ear and 
when wearing earphones holds the right side of her head, Gloria has nat been conditioned for play 
audiometry, however, she does make noticeable informal responses^^o sound. Glonals a passive child who 
responds well to affection and should present no behavior problem during the testing session. 

If you need further information before testing, please contact me. 

Sincerely, 

Mrs. Linda Gray 
Teacher 
' Deaf-BHnd Unit 
Emory University Me'iical Center 

LG/rml 
end. 
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Audiological Assessment of Deaf-Blind Children 
(Alternative Instrumentation) 

Presented by Fran Harris 
Aiidiologist, Thomas Davis Clinic, Tucson, Arizona 



The audiological assessment o( deaf-bliiul cliil- 
clrcn presents v.vcuil unique problems The pur- 
pose of this presentation will be to analyze the 
responsibilities oi the audiologist in the assessment 
of such children and to present some sug^^estions 
for the use of alternative instrumentation to allevi- 
ate some of the more obvious problems. 

Audiological assessment should include ( I ) iden- 
tification of the existence of auditory impairment, 
including definition of loss, magnitude, type, edu- 
cational implications, appropriate amplification, 
and guidelines for -training in use of amplification, 
(2) counseling of parents and other unolved re- 
source personnel, and (3) ongoing follow-up. 

Techniques a\ailablc for assessment iucludc con- 
ventional audiometry techniques (or appropriate 
adaptations), impedance audiometry, and.electro- 
cochleograph.y (LCoG). The three techniques arc 
outlined below. 

Cohventional Audiometric Battery 

Use of the cornentional audiometry battcrv 
should provide some prehminarv infoimaliun 
about thechikPs auditory sensitivity 

The audiologist can utili/e earphones to assess 
the following. 

1. Conditioned response pattern ( pure-tone and 

awareness thresholds) 
2 Response to meanmglul unfiltered and fil- 
tered speech 

3. Response to music and nonmeaningful verbal^ 
vocal stimuli 

4. Reflexive response 

Sound field techniques aie useful lor assessing 
the child m the following areas 

1. Condition response pattern (puie-ione and 
awareness thresholds) 

2. Localization 

Some supplementar> instruments and pruic- 
durcs that can be used are the following' 



1. Desk-type auditory trainer or body-type hear- 
ing aid that the child can manipulate (if possi- 
ble) 

2. Noisemakers observation of manipulation 

3. Portable audiometer observation of 
manipulation 

Impedance Audiometry 

Impedanc.e audiofnetry is an objective tcjchnique 
for determining certain aspects of the auditory 
system. More specifically, the usual test battery 
consists of the following. 

1. Tympanometr\ Tympanometiy is an objec- 
tive method for evaluating the mobility of the 
tympanic membrane and the functional con- 
dition of the middle ear (Uden, Peterson, and 
Biorkman, 1970). 
2- Static comphance Static compliance in- 
volves measuiement of aspects of the middle 
ear in its resting state. 
3. Acoustic rellex ~ The stapedius muscle will 
contract retlexivel} in response to sound of 
sufficient loudness. The'^'softesf * sound level 
that will elicit the rcHex is the level of the 
retlex threshold. 
Certain pioblems may be encountered in the use 
of the technique of impedance audiometry, es- 
pecially if the child being assessed is uncooperative. 
The audiologist should therefore keep m mind the 
following. 

1. Testing should be tried on each child who is 
seen. 

2 The child should be prepared by touching his 
or her ears and by letting the child manipulate 
the headset. 

3. Assistance may be necessary, and as much as 
IS required should be used. 

4. Sedation may be required 

The integrity of the reflex may be questionable, 
especially when nonauditoiy stimulh such as tactile 
stimulation, air jet directed at the eyes, and lifting 
of upper eyelids, are used. 

2b ' ' 
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Electrocochleography (ECoG) 

Electrocochleography is the electrophysiological 
approach to the study of hearing. The electrical ac- 
tivity that originates within the cochlea or the audi- 
tory nerve is recprded and evaluated (Glattke, 
1976). 

Although cortical auditory-evoKed response 
audiometry seemed to be a promising technique, 
results were found to be influenced by the physio- 
logical state of the individual being tested. The 
literature suggests that measurement of brain stem 
potentials is less influenced by these variables and 
is therefore more applicable to deaf-blind persons. 



Crowley, Davis, and Beagley (1975) reported the 
results of a survey of 26 facilities (3,696 cases) 
using ECoG. Their findings indicated that ECoG 
added significant information to the diagnoses of 
87.8 percent of the children and 34.2 percent of 
the adults examined. They also indicated that for 
48.2 percent of the childrertand 2 percent of the 
adults this informa on was a primary factor in the 
hearing evaluation and the decii>ion on manage- 
ment. Significantly, the cases in which ECoG was 
most helpful were predominantly those involving 
children and neonates with complex neurolo^cal 
or psychiatric problems that interfered with reli- 
able ttoting by other methods. 



Bibliography 



Impedance Audiometry 

Berlin, Charles I. Impedance of the Ear, Parts I, 
and II and Appendix, New Orleans. Louisiana 
State University Medical Center, n.d. 

Fee, W.E., D. Dirks, and Donald E. Morgan. ''Non- 
Acoustic Stimulation of Middle Ear Muscle Re- 
fiex,'' Annals of Otology, Rhinology and Laryn- 
golog}\ 84(1975), 80. 

Jerger, James. Handbook of Clinical Impedance 
Aiidfometry. Dobbs Ferry, N.Y.: American Elec- 
, tromeclics Corporation. 1975. 
\ 

\ Electrocochleography 

Buchwald,^ J. and Huang, C. ^Tar-Field Acoustic 
Response. Origins in the Cat/' Science, 189 
(1975), 382-84. 

Crowley, D., H. Davis, and H. Beagley. ''Survey of 
the (Clinical Use of Electrocochleography/' 
Annc^^s of Otology. Rhinology and Lan ngology, 
84(1975), 297-306. 

Galambos, C. and R. Galambos. "Brain Stem Audi- 
tory-Evoked Responses in Premature Inftjntb," 
Journal of Speech and Hearing Research, ,18 (3) 
(1975), 456-65. 

Goldenberg, R. and A. Derbyshire. "Averaged 
Evoked Potentials in Cats with Lesions of Audi- 
tory Pathway," Journal of Speech and Hearing. 
Research, 18 (3) (1975), 420-29. 

Hecox, K., and R. Galambos. "Brainstem Auditory 
Evoked Responses in Human Infants and 



Adults," Archives of Otolaryngology, 99 (1974), 
30-33. 

Jewitt, D. "Volume Conducted Potentials in Re- 
sponse to Auditory Stimuli as Detected by Aver- 
aging in the Cat," Electroencephalography and 
Clinical Neurophy biology, 28 (1970), 609-18. 

Jewitt,. D , and M. Romano. "Neonatal Develop- 
ment of Auditory System Potentials Averaged 
from the Scalp of the Rat and Cat," Brain Re- 
search, 36 (1972), 101-15. 

Jewitt, D., M. Romano, and J, Williston. "Human 
Auditory Evoked Potentials: Possible Brainstem 
Components Detected on the Scalp," Science, 
167 (1970), 1517-18. 

Jewitt, D.,. and J. Williston. "Auditory Evoked Far- 
Fields Averaged from the Scalp of Humans," 
Brain, 94 ( 197 1), 68 1-96. 

Lev, A., and H. Sohmer. "Sources of Averaged 
Neural Responses Recorded in Animal and Hu- 
man Subjects During Cochlear Audiometry 
(Electrocochleogram)," Archiv fuer Klinische 
and Experimentelle Ohren-Nasen-und Kehlkopf- 
heilkunde, 201 ( 1972), 79-90. 

Liberman, A., H. Sohmer, and G. Szabo. "Cochlear 
Audiometry (Electrocochleography) During tlje 
Neonatal Period," Developmental Medicine and 
Child Neurology, 1 5 ( 1973), 8-13. 

Marsh, J., W. Brown, and J. Smith. "Differential 
Brainstem Pathways for the Conduction of 
Auditory Frequency-Following Responses," 



2b 



22 



ElectroencepnutKjgraphy and Clmual Seurupfns- 
iology. 36 CI 974). 415-24, 

Moore, E., md J. Rcncau. "Induced Biophysical 
Artifacts in Averaged EUctroeuccphalic Re- 
5kponse (ABR) A^idiomcivy S\hnirnul of Speech 
and Hearing Research, 1 4 ( 1 97 1 \ 82-9 1 . 

Moushegian. G.. A. Rupert, and R. Stillnian. 
*'Scalp-Recorded Early Response in Man to Fre- 
quencies in the Speech Range/' Elcctrocnccph- 
alographv and Clinical Neurophysiology, 55 
(1973). 665-67. 

Picton, T,. and S, Hill^^ard. ''Human Au< ,ory 
Evoked Potentials II: EfTects of Attention." 
Electroentcphalograph} and Clinical Xeuroph}- 
siology, 36(1974). 179-90, 

Piston. T,. and others, Human Auditor> Evoked 
Potentials 1 Evaluation of Components." £/cT- 



troentcphalography and Clinical M ear ophy siolo- 
gy, 36(2)(1974). 171-78. 
Stair. A,, and L, Achor, ''Auditory Brainstem Re- 
sponses in Neurological Disease," Paper present- 
ed in }3rief at the twenty-sixth meeting of the 
American Academy of Neurology. April. 1974. 

- Hearing Aids 

Hodgson. W.R, ''Hearing Aids. Their Applications 
and Limitations for the Keariiig-Injpaired 
^hild,'' in Cozad. R,L,, The Speech Clinician 
and the Hearing Impaired Child. Springfield. Ill,: 
Charles C, Thomas, Publisher, 1974. 

Ling, Daniel, "Amplification for Speech,'' in Cal- 
Vert D,. and R, Silvermsin. Speech and Deafness 
Washington. D.C, Alexander Graham Bell As- 
sociation for the Deaf, 1975, , 



r 



r 



27 



ERIC 



Neurological Basis for Ayres' Theories 
of Sensory Integration 

Presented by Michael Brown 
Richard Outland Center for Multihandicapped 



L 

Jean Ayres, in Sensory Integration and Learning 
Disorders (1972), had the following to say about 
dysfunction: 

Before we can treat dysfunction, we need to have some 
organized ideas about it. We have to build for ourselves 
some kind of theory about the nature of perception and 
its development, fheories are temporary explanations, 
they are expected to change. They are modified as we 
acquire 'more facts and haye to make fewer guesses. 
Please remember that theories are heuristic devices and 
must be considered provisional. We have to oversimplify 
concepts in order to grasp them and gain some kind of 
perspective of the whole. 

Since this presentation is a gross simplification 
of Ayres' theories, please keep in mind that. (1) 
Ayres' theories are more complex than those pre- 
sented herein; (2) jurrent and previous neurophy- 
siological research do support the sensory inte- 
grative theory; and (3) Ayres' approach was de- 
veloped for children with learning disabilities, but' 
it is applicable to a wide range of disabilities. 

Neurological Overview 

In discussing neural development, Ayres (197zJ 
offered the following: 

As the nervous system of tlie vertebrates evolved, growth 
at the cephalic end added structures which increased the 
organisms' adaptive capacity, including the capacity for 
sensory interpretation and effective inntur response. At 
each stage of phylogenesis, regardless of the size and 
complexity of the nervous system, the animal had a well 
integrated although simplified repertoire of neura) strMC- 
ture with which to interpret the environment and to 
react to it. 

Each level of the brain was at one time the high- 
<st level of neural function and had the capability 
of integrating sensory impulses and of prpducing 
adaptive motor responses. This integrative c?apabili- 
ty is not lost when higher neural centers develop. 
Each successively higher level of the brain refines 
and modifies but does not diminish the capabilities 
'of lojver centers. 



The higher level or newer structures tend to 
duplicate older structures and functions and to im- 
prove upon them ^o that th^/same functions are 
performed at several levels oTthe brain. 

Although higher levels modify, they are depen- 
dent on information supplied Hy low^r centers and 
> ice versa. All levels of the central nervous system 
are interdependent. 

This view of neural development is also indica- 
tive of the maturation that takes place in the ner- 
vous system of the child. As such, it can be a guide 
for remediation of learning disorders. 

Even though we **assign" certain functions to 
different areas of the bra n, no area is sufficiently 
developed to function alone. All areas of the brain 
are functionally iriterdependent. 

Ayres and others frequently use Jhe term brain ^ 
mechanisms. This term is used to describe the pro- 
cess whereby information (often sensory) is- used 
to determine an act (usually motor). Mechanisms 
involve feedback systems that are constantly sup- 
plying information or sensory input concerning the 
effectiveness of the motor response or act. Ayres 
also states that *'the concept of a mechanism pro- 
vides a rather convenient means of dealing ver- 
bally with that which cannot be well explained 
structurally," 

The phrase plasticity of neural function refers to 
the ability of a structure and the resultant function 
that will be influenced even when a dysfunction is 
present, ^ , ; 

The neural synapse is the point at which indi- 
vidual neurons make contact for the transmission 
of impulses. The neural synapse is important to the 
discussion of sensory integration because structural 
as well as biochemical changes occur at this con- 
nection. Research has indicated that (1) use of the 
neural synapse increases the ease with which the 
fundamental connection will be made, and (2) dis- 
use reduces the probability that the nnection 
will be made. Dendritic growth represents part of 
the plasticity of the brain. To assume that this 
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growth is influenced by the early environment is 
not unreasonable. Thus, the more the synapse is 
used, the greater the chances for dendritic growth, 
which results in greater learning capacity in the 
organism. 

Organism-environment interaction, thi^t process 
whereby the environment acts on the organism and 
the organism reacts to the environment, is central 
to the concept of brain function. The primary 
function of the brain is to translate sensory input 
into an appropriate motor response. One must 
keep in mind that the central nervous system se- 
lects the kind of sensory input (afferent tlow) that 
it will accept and that the major criterion for selec- 
tion is its survival value. Many of the activities used 
in sensory integrative therapy are chosen for their 
elementary survival value. An example of this 
would be working on equilibrium reactions. 

The term intermudality association refers to the 
possible methods by which the brain associates the 
impulseis from various modalities. Convergent or 
polysensory neurons are thought to receive stimuli 
from several different sensory modalities and to 
serve an integrative function. Stimuli from differ- 
ent sources, but all relevant to the same aspect of 
tlie environment, ma> produce a response that 
would not be elicited by one source of stimuli 
alor. * Some neurons require convergence of many 
impulses for discharge. Evidence indicates ,that 
multisensory convergence on single neurons olcurs 
in all parts of the cortex as well as in subcortical * 
centers. The most commonly reported modalities 
showing convergence are the visual, auditory, olfac- 
tory, somesthetic, and vestibular modalities 

Centrifugal influence is a "mechanism" whereby 
the brain regulates its own sensory input through 
influenyces operating away from the cortex toward 
the periphery. Without such regulation sensory 
overload can occur. A related hypothesis is that 
disorders, such as hyperactivity, can be related to 
malfunctioning of the centrifugal mechanisms. 

Adaptive response is dependent on continual 
sensory feedback and on adequate^ integration or 
mterpretation of sensations. 

Understanding the role of inhibition in the sen- 
sory integration process is easy, for that roic ..ccms 
closely related to the observable behavior of the 
Jysfunctioning child. Employing the principle jf 
enhancing inhibition througli sensory integration in 
a therapeutic :>etting* is considerably more difficult. 
The fact that inhibition is an active process, a re- 
sult of sensory stimulation and norinal brain activi- 
ty, and not a result of sensory deprivation, pio- 
vides the key for tl^rapeutic intervention 

o 
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Finally, movement that is adaptive to the orga- 
nism is one of the most powerful organizers of 
sensory input. Research has indicated that the 
motor component of a visual-motor skill act is 
more important than the visual component for 
establishment of a memory trace. 

Levels of Central Nervous System Function 

The material in this section deals with the func- 
tions of the spinal cord, brain stem, cerebellum, 
basal ganglia, old .^ortex and/or limbic system, and 
neocortex. 

Spinal Cord 

Sensory impulses arising from tactile, kines- 
thetic, bone, tendon, and muscle receptors make 
connections that influence motor output. Brain 
function is manifested in part through the spinal 
cord, and for that reason activity medjated by the 
spinal cord is pertinent to sensory integrative 
problems. 

Brain Stem 

When discussing the bri.in stem, Ayres focuses 
mainly on the reticular formation. For this reason 
she includes the thalamus, which is not generally 
considered to be a part of the brain stem but which 
functions as the rostral, or head end, of the reticular 
formation. The reticular formation is composed of 
most of the brain stem mass. This structure 's non- 
specific in terms of function; that is, it is not ex- 
clusively a motor center, visual center, or auditory 
center. The reticular formation receives impulses 
from every sensory modality as well as descending 
impulses froui higher brain centers. Any major 
neural structure that receives input from many 
sources is likely to have widespread influence over 
the rest of the brcMn. 

As a major center of integration, the reticular 
formation performs several important functions. 
One of its major roles is that of promoting general 
alertness and attention, which tendb to enhance the 
discriminatory power of the organism. In other 
words, the reticular formation serves an arousal or 
alerting function. Keep in mind, however, that this 
alerting potential may vary from moment to 
moment 

The second function of the reticular formation 
i^ that of promoting inhibition, which is directed 
by centrifugal impulses from the cortex and 
possibly the cerebellun:. 

Research has indicated that activity of the re- 
ticular formation increases cortical response to spe- 
cific stimuli, such as visual, auditory, and somato- 
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sensory (vestibular, proprioceptive, and kines- 
thetic) stimuli. 

From a, clinical point of vieu, the majority of 
learning-disordered children bhow some dy^funL- 
tion that 'can be linked to brain stem disorders of 
the arousal state. These dysfunctions include hy- 
- peractivity, distractibility, abnormal muscle tone, 
abnormal postural mechanisms, abnormal extra- 
ocular muscle responses, and an unusually low sen- 
sory threshold. 

The Cerebellum 

The primary functions of the cerebellum are 
those of integration and regulation, its action has 
been most frequently described as acting on 
descending motor impulses to smooth and co- 
ordinate movements and to influenLC mUsclc tone. 
A person who i^ familial with cerebral palsied chil- 
dren can easily relate the jviky. uncoordinated 
movements that result from ataxic cerebral palsy 
to the damaged cerebellum. The cerebellum is 
closely connected with and influenced by the ves- 
tibular system, and, when Ay res speaks of the cere- 
bellum, she includes its interrelationship with the 
vestibular system, even though she does not ex- 
pressly state that f^ct. In addition to the input 
from vestibular nuclei, the cerebellum receives in- 
put from much of the cortex and from all the sen- 
sory modalities. Current research on other cere- 
bellar functions is eontradietory , One study mdi- 
cates a toning up influenee on cortical activity^ 
while a second study indicates a general inhibitory 
effect on the* entire nervous system. Ayre> feels 
that clinically both of these roles are observable. 
Vestibular input, along with possibly spinal af- 
ferent flow, does have a calming effect on the 
hyperactive child. This sensory input is believed to 
flow to the cerebellum, which in turn performs an 
inhibitory function, thus lowering the excitatory 
state of the reticular formation. 

The BasaJ Ganglia 

The location of the basal ganglia, supenorHu the 
brain stem and beneath the cortex m each hemi- 
sphere, suggests that the adaptive behavior that is 
mediated by them is more complex and less stereo- 
typed than that which the brain stem makes possi- 
ble. However, the adaptive behavior that is medi- 
ated by the basal ganglia is not believed to be as 
precise or as conceptually advanced as that medi- 
ated by the cerebral cortex Current research sug- 
gests that the basal ganglia are involved in a type of 
sensory integrative process that allows one type of 
sensory input to influence the integration of an- 
\ 
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other type and to utilise that input for moderately 
complex postural responses and other bodily move- 
ments (athetotic cerebral palsy). Convergent prop- . 
erties have been demonstrated for visual, auditory, 
and somatic stimuli. 

The Old Cortex ant or Limbic System 

The limbic system is concerned with primitive 
patterns of behavior necessary for survival, in- 
cluding vegetative functions, defense of the body 
from attack, ^and the simple perceptual-motor func- 
tions needed to fulfill these survival functions. The 
limbic system is considered the primary cortical 
area in a large portion of vertebrates. Fish, am- 
phibians, reptiles, and birds have little or no neo- 
cortex, yet all show basic but well-integrated be- 
havior, including perception, motor activity, ^nd 
simple learning and memory. The close intercon- 
nections between the limbic and reticular systems 
suggest that perhaps both systems are fundamental 
integrative mechanisms of the central ner/dus 
system. Tlie limbic system is thought to mediate 
sensorimotor, cognitive, and affective function at a 
level of complexity that is less than that of the 
neocortex. The hippocampus, a structure witTiin 
the limbic system, is known to "process events for 
storage." When tiie hippocampus functions inade- 
quately, defects occur in learning and memory. 
Since some of the input to the old cortex arri\es 
from the brain stem and from other lower struc- 
tures, a hypothesis is made that integrating sensa- 
tion at lower levels and normalizing brain stem 
functions may give the old cortex better oppor- 
tunity to function in its learning and memory 
operations. 

Neocortex (Cerebral Cortex) 

Ay res (1972) had the following to say about the 
neocortex: 

The neocortex might be tliouglit of as a consultant to 
the brain stem and limbic system, providing information ^ 
of a more specialized nature than that available at those 
lower levels so that the latter can iitili/.e their drive m 
implementing mechanisms for optimal adaptation. At 
least that is the intent of the brain's organization. 

The cortex can serve as both a facilitator and an 
inhibitor of all less complex levels. The neocortex 
has a much greater capacity for receipt of sensory 
information than the lower c^nteis have. It re- 
cei\es stimulation from all the .ensory modalities 
(through the thalamus) as well as stimulation from 
other centers. 

Therapy is generally directed toward enhancing 
neoLortical functions through achievement of bet- 
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ter integration at lower levels (e.g., .the brain stem). 
.In the case of children with dysfunction, the belief 
is that the role of the neocortex is not fully devel- 
oped and that the child is being directed by more 
primitive lower-level brain structures. Activities 
that involve the entire body moving through space 
involve the brain stem to a greater extent than dfesk 
activities involve it. 

The Sensory Modalities 

This section deals with the vestibular system, 
tactile system, proprioceptors,^ auditory system, ol- 
faction, and vision. 

Vestibular System 

*rhe vestibular system includes not only the re- 
ceptors but also the vestibular muscles and tracts 
and each brain part that makes contact with this 
system. Vestibular mput descends to the spinal 
cord, where it influences sensorimotor activity at 
that level. It also ascends to the cerebellar, pontine, 
and cortical stnictures. Vestibular input is fre- 
quently one of the sources of influence on conver- 
gent neurons. 

Functionally, the vestibular system enables one 
to detect motion, especially acceleration, decelera- 
tion, and the earth's gravitational pull. The close 
association of the vestibular system with the extra- 
ocular muscles (such as that demonstrated by 
nystagmus after rapid spinning) enables the orga- 
nism to know what is moving the eyes, the head, 
or the visual field itself. The vestibular system also 
exerts a strong influence on muscle tone and thus 
plays an important role in the development of 
body scheme or image (body image in part due to 
the interpretation of movement of the limbs) 
Finally, the vestibular system serves (1) an arousal 
function by acting on the reticular activating s>Sr 
tem; and (2).an inhibitory function, which is prob- 
ably enacted via the cerebellum. Which function 
the system performs is dependent upon the type of 
vestibular input. Rapid movement, such as spin- 
ning, is excitatory, slow, 4:hythmical movements 
that require no adaptive response are inhibi[or>' or 
calming (/^.g., a mother rocking an infant' to quiet it 
when it is upset). 

The Tactile System 

Ayres (1972) had the following to say about the 
tactile system: 

The process of perception involveb the continuous oider- 
Jig and sorting of sensory stimuh into both tempural 
and spatial sequences with an ongoing mtersensory rela- 



tionship. Touch is one of the senses that is; especially 
involved in the ongoing process contributing to percep- 
tion of other types of sensation. Touf^h has been one of 
the predominating sensations throughout evolution, is a 
predominant sensation at birth, and probably continues 
to be more critical tdi^uman function throughout life 
than is generally recognized^ 

An extensive amount of research has been done 
on the effect of the tactile system on other sensory 
systems and upon perception. Tactile^erceptiqn 
has been found to influence the visual sySten^the^ 
somatosensory system; motor tracts; and, to~^ 
lesser degree, the auditory system. Tactile input 
also affects the reticular activating system. This in- 
fluence is thought to aid in motor planning, visual 
perception, and the ability to perform eye-hand 
tasks. Ayres believes that in children up to eight or 
nine years of age' the degree of integratior of the 
tactile system is a fairly accurate but not invariable 
index of sensory integration. Tactile perception is 
also a fair measure of brain damage in adults. 

Proprioceptors 

The term proprioception refers to sensory input 
arising from muscles, joints, ligaments, and bones. 
Proprioceptive input is critical to motor response, 
by which reflexive, automatic, and planr^ed move- 
ments occur. 

Proprioception is believed to aid in sensory per- 
ception,' especially of visual impulses. Scores on 
tests of kinesthesia (the conscious awareness of 
joint position) correlate closely with scores on visu- 
al perception and praxis (motor planning) One can 
assume that reduced kinesthesia limits the develop- 
ment of visual perception and body scheme by 
limiting the amount of information that reaches 
the brain during purposeful and manipulative tasks. 

One of the more important roles of propriocep- 
tors is that of providing afferent flow, which is 
necessary for normal muscular contraction anjj, 
thus, movement. Movement is a major means of 
gaining sensory integration. Spery (1952) has 
described the role of brain function as the transfor- 
mation of sensory patterns into patterns of motor 
coordination. 

The maintenance of muscle tone is also a func- 
tion of proprioceptors. Reduced muscle tone re- 
sults in reduced postural^esponses, less than opti- 
mum motor development, and poor development 
of body scheme. Many children with learning dis- 
abilities are hypotonic. Proprioceptive input, Jike 
input to other senses, influences the arousal and 
inhibitory mechanisms. 
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The Auditory System 

Auditory sthnuli are among those that are most 
frequently found to elicit a response in the conver- 
gent neurons that are located throughout the brain. 
Auditory stimulation is also d-'rected to the reticu- 
lar activating system and to the cerebellum, which 
would indicate a role in arousal and inhibition. 

Olfaction 

The olfactory sense has not been studied to the 
degree that the other senses nave been studied. 
, However, when one considers that the cortex 
evolved from the olfactory nerve, the suggestion 
may be made that the sense o.f smell plays some 
role in sensory integration. 

Vision 

Each eye sends impulses 1o both cerebral hemi- 
spheres. The assumption is made that inter- 
hemispheral communication' is necessary for per- 
ception of the visual field as a whole. As has been 
shown, perception is infiuenced by a variety of 
other senses. The emphasis in this brief discussion 
of the visual system is on lower stn* tures rather 
than on the covticai component. 



Experimentally induced lesions in the midbrain- 
thalamic area have been linked to disturbances in 
visual and kinesthetic function even though the pri- 
mary sensory tracts for vision and kinesthesia were 
not damaged Damage to the superior colliculi has 
been found to interfere with visual following, 
localization of stationary objects, and tactile stimu- 
li. Effects have also been noted on movements of 
the eyes,>head, and body. 

Ayres proposes that some of the symptoms seen 
in children with learning disabilities reflect a failure 
on the part of the brain stem visual integrating 
centers to contribute to the cortical visual process. 

Summary 

In summation, keep in mind the four inter- 
related functions that are essential to survival: 

1. Perception of gravity and motion through 
space 

2. Extraocular muscle control 

3. Locomotion and postural responses and pro- 
prioception relative to them 

4. Visual perception of space 
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Sensorimotor Development: 
Normal and Abnormal 

Presented by Helene Kaplan 
Physical Therapist 



Tliose of us who work witli "special cliildrcn/' 
tiiat is, children witli sensory, motor, or cognitive 
deficits and combinations tliereof. should have 
knowledge of normal cliild development. 

To memorize or to refer to cliart.^ of normal 
milestones (e.g., at four months, child rolls from 
side to side, at u\ months, cliild sits with minimal 
support, at ten months, cliiid creeps, and so forth) 
is helpful in identifying children whose develop- 
ment is delayed and some of the areas m which 
their development is not normal. The prexalciit 
scalet of normal child development do not tell u//i 
the baby turns o\er ur w/n he or she creeps at a 
certain age. To know win, we must study the 
maturation of the human nervous system. 

The human embryo responds to the environ- 
ment even before birtli. Medical specialists have de- 
vised elaborate tests for assessing neujolugrcal 
maturity in newborn mfanls The responses of indi- 
viduals at any given age level vary greatly from 
person to person. andSanances within the same 
child are dependent on lus or her de\ clopmcntal > 
* State at the time of the examination 

The. normal newborn's sensorimotor responses 
are pnmai;ily primitive retlexes of a survnal 
nature rdotii^g to iind Ihc nipple, sucking foi 
nourishment, oi lifting his or her head to maintain 
airway, '^lie total witlulrawal and Mord ( st.wtle) 
reflexes are also survi\ah, responses the infant 
withdraws from a stinuilus. The n .nil's nio\e- 
ments are gross and random, and sensations are 
reputed to be diffuse. -the infant being unable to 
pinpoint ev^on a pmpnck Lat reacting wliU a total 
withdrawal response. 

The higher centers of the brain arc not fully 
developed at birth Maturation of the nervous 
system proceeds in an oiderly sequence, although 
the timetable may vary among individuals. TI'c 
primitive reflexes that enabled the infant to surxive 
disappear gradually as more ad\auced responses aie 
developed. Those new responses are the righting, 
protective, and equilibrium reactions that allow the 
child to develop into an ''antigravity being ' 



The developing righting responses allow the 
child to keep his or her head in line with his or her 
body and the body in I.ae with the head. They ^Iso 
enable the child to turn over. The labyrinthine 
righting response enables the child to hold up his 
or her head against gravity. From this position the 
child looks around and pushes himself or herself up 
on his OI her arms, using them for support. This act 
thus- paves the way for the protective responses of 
the upper extremities and at the same time inhibits 
the Moro and grasp reflexes. The inhibiting of the 
grasp reflex, will allow the child to release objects 
\oUmtarily. Tlie equilibrium responses will allow 
liini or her to shift his or her weight and to move 
fiom one position to another without falling over. 
All of these higher responses develop in the first 
two years and are the basis of the automatic 
postural reflex mechanism that allows people to 
function against gravity without conscious effoit 
to maintain balance. 

Development of responses starts with infornla- 
tion from the sens<" organs visual.- auditory, olfac- 
tory. \esubulai (with receptors in the n.iddle ear), 
kinesthetic (movemciU). and tactile. The tactile 
.seiise includes touch and proprioception (with re- 
ceptors in tendons, muscles, and joints). Fa en the 
primitne letlexes of rooting and sucking aic 
elicited by sensory stimulation, ^^liat is, touch The 
more advanced responses are also the results of 
sensations. The child lifts his or her head to see an 
object or tiuns it toward a sound, he or she feels 
the movement (kinesthetic sense) and learns the 
position of the head in spaje (vestibular sense). He 
or she looks at an object and then reaches for it. If 
the child is "on target," he or she feels the object, if 
the child niiss(;s. then his or her \ision helps to 
correct the rejcli. At tjie same time, the ciiikris 
n^oiving feedback on the position of his or her 
arm and the movement. The senses of \isiou, pro- 
pMOception, touch, and Kinesthesia are all involved. 
The sensory and motor aspects are closely ^er- 
wuven, with sensations causing movemeiU and /ice 
versa hence the use of the word scnsoi'iniotur 
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The child's early protective aiul ^uidcUKc re- 
sponses progress to rcacliing out into the oruiron- 
ment and exploring Learning is based on tlie 
sensorinioto'- experienLCs Tlie Jiild feels lus or her 
body; brings his or hci iiands and objeLts to the 
nioiith: and learns si/cs. shapes, and te\tiires by 
)\ay they look ai.J feel He or she moves and 
by nWvmg learns about spa^e and even more about 
his or her body. 

Damage to the ^etitral nervous system (brain 
damage) often results in arre;>ted or delayed sen^oi* 
imofor development Despite the Lhild's chrono- 
logical age, he or she may not have progressed be- 
yond the mfantile stage The normal modification 
of defensive responses (i.e.. withdrawal from a 
btimulus) and the integration and inhibition of 
primitive responses will not havt occurred. The 
child, will not have piogiessed to tl;c stage of reach- 
ing out to explore the environment The vestibular 
system will not have matured, which will adversely 
affect balance and movement and development of 
the reactions to movement (le. equilibrium and 
balance reactions and a discriminating tactile 
sense) 

Deficits in one .rea will aftcct other areas Lack 
of movement will result in lack of sensation, and. 
conversely, lack ^)f sensation will cause lack oi 
movement In eitlier case inutot retardation re- 
sults Lack of muvenicnt anil sensation alsu affects 
the state of arousal, \\liich turthei compounds the 
[problem 

Those wurkmg with the brain-damaged child 
must be aware that, despite the diikPs age and size, 
his or her problems are paitially the result of the 
innnaturity uf the sensoumolor inccliamsm of the 
cctUral, nervous s\ stem The stinuilation techniques 
that arc used must be appropriate and meaningful 
to tlie' child at his or her present level, and tlie 
respon.^v must he a desirable one. Stimulation must 
be for the specific purpose of advancing the 
maturaiiui of the child's central nervous system. 

The child with cerebral palsy presents a complex 
picture |His or her neuiologkal maturation is inter- 
fered wiith in many ways He or she may retain 
infantile primitive reflexes and mav not develop 
the more advanced righting, protective, and equi- 
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libriurti responses, furthermore, the child may be 
"possessed'' by a varioty of abnormal conditions 
and reflexes that "lock" him or her into set posi- 
tions. These include asymnij^trrcal tonic neck; 
syiametrical tonic neck and ilaby rinthme reflexes, 
and positive support reaction. Varying degrees of 
spasticity impede and prevent movement, and total 
patterns of tlexion and extension may persist. The 
brain damage prevents the development of control 
by the higher centers of the brain over the lower 
centers of integration, that is, the spinal cord, brain 
stem, and midbrain. The child does not develop the 
automatic postural reflex niechani:)m and is a vic- 
tim of his or her abnormal reflexes, spasticity, and 
gravity. 

The cerebral palsied child may also have sensory 
and learning deficits that result from either the 
brain damage oi the physical disability that pre- 
vents normal movement and exploration, 

ideally, treatment should be started in infancy, 
with skilled therapists teaching and training the 
parent or caretaker io position and handle the 
baby in ways that block abnormal movements and* 
reduce spasticity. This first stop should be followed 
by the facilitating of normal movement and re- 
:>ponses along the lines of normal secjuential devel- 
opment. Development will take much longer than 
in t!ie normal child, but without careful treatment 
the symptoms (not the brain lesion) worsen." The 
more abnormal movement and abnoimal muscle 
tone, the more the abnormal movemCMit is rein- 
forced as the child's sensory feedback system 
"leains" the abnormal movement. The child must 
be^ assisted to explore his or her environment. 
Materials Can be presented to the child in ways that 
allow him or hereto examine them with mouth, 
hands, and eyes without causing an increase of ab- 
no.mal movement. Changes in the older child who 
has learned to use his or her abnormal reflexes and 
who has abnormal muscle tone will be limited be- 
cause of the difficulty of unlearning habits. How- 
ever, the development of the older child can be 
enhanced through evaluation of rellexes, nuistle 
tone, and movement and Jhe planning or use of 
equipment and sensory activities that will aid his or 
her ability to sit. staiuL move, and learn. 



Developing a Sensory Integrative Team Approach 

Presented by| Mardy Zimmerman 
Speech Therapist; and birector, Temp^ Center for the Handicapped, Tempe, Arizona 



The Tempo Center for tlie Handicapped began 
working with nuiltiliandicappeJ eliildren five years 
ago. The t\yo people responsible for the develop- 
ment of the philosophy and approach used at the 
center were a neurodevelopmental physical thera- 
pist and myself, a speech therapist and elementary 
school teacher. Our initial efforts involved working 
as a team both of us working with a child at the 
same time and constantly teaching each other This 
resulted in many, many hours of discussion about 
the approach we woiild use with our very deficient 
cliildrcn. We subsequently developed our program 
on the basis of the following conclusions- 

\, Multihandicapped children should be pro- 
vided with experiences similar to those oj nor- 
mal children A most striking difference be- 
tween the multihandicapped child and the 
normal child was the severe deprivation of ex- 
perience"^* the former. As we watched nor- 
mal children, we saw the' need to bring similar 
experiences to our handicapped children. The 
experiences we brought to these children were 
often integrative and usually heavily tactile. 

2. Strong attention should he given to neurology 
and the developmental sequcuLC The children 
we were seeing were braindamaged, and we 
felt the need for all the information We could 
obtain about the brain and how it functions 

3 A complete team approacli should be used 
when working with th{' multihanduapped 
From the beginning the therapists, teachers. 



and aides at the Tempe Center all worked to- 
gether in the same classroom. We felt the need 
for a constant flow of knowledge among the 
people who were working with the children. 
This approach was not always easy for pro- 
fessionals to accept since it was quite differ- 
- ent from the traditional method of separating 
therapy and education. 

During the second year, the physical therapist 
and 1 attended an intensive weekend workshop 
conducted by Jean Ayres. Her research and ap- 
proach was in every way in line with the approach 
we were developing and the knowledge we were 
seeking. We gained a great deal from the workshop 
and adopted the sensory integration approach in 
earnest. At tliat time the center hired a pediatric 
occupational therapist with a strong background in' 
neurology and the sensory systems., She became an 
important addition to our team. \ ' 

Today the Tempe Center serves 50 children in'^ 
various classes. Their ages range from birtjVto four- 
teen and most of them are multihandicapped. We 
continue* to use a strong sensory integration ap- 
proach and find that it provides a logic;al, ncuro- 
iogically sound, and organized way of dealing with 
difficult children. The initial evaluations are done 
by a three-member team consisting of a speech 
therapist, a physical therapist, and an occupational 
therapist. Under special study now at the center is 
the problem of the cortical versus the subcortical 
functions of the brain and how such functions 
should affect coiumands to handicapped children. 



Bibliojiraj) h) 



Ayres, A. Jean. Sensory Integration and Learning 

Disorders, Xo^ Angeles Western Psychological 

Services, 1971 
B>nus. Barbara Sharpe The Develoimiental Thera- 
"^pist: A Prototype oj the Pediatric Ooupatu)nal 

Therapist, Tliorofare. N.J. Charles B. Slack. 

Inc., 1971. 



C'nckmay. Marie C. Speech Therapy and the Bo- 
bath Approach to Cerebral Palsy. Springfield, 
111.- Charles C. Thomas, Publisher, 1972. 

Finnie. Nancy R. llandlijig the Young Cerebral 
Palsied Child at Home. New York. L.P. Dutton 
and Company. Inc.. 1970. 



3'u 



Sensory Integration Therapy 

Presented by SJ. Golubock 
Occupational Therapist < 



Our senses are "alert'' all the time. Our nervous 
system is constantly bombarded with information, 
which mUi)t be prioritised; interpreted' and, when 
indicated, acted upon through a process of sensory 
integration. The ability to arrange this chaob of 
sensory input in a useful way is lacking in children 
in whom the process of sensory integration has 
been disrupted because of 'neurological damage or 
insufficient maturation. This disruption of sensory 
gathering and processing may be noted in Ciiildren 
who bcem intelligent but whv, are slow to learn. It 
may be noted as well in the mentally retarded 
child, the multihandicapped child, the pocrly co- 
ordinated or overly active child, and the physically 
handicapped child Regardless of the reason for 
poor sensory integration, the results are often the 
same: problems in learning* in physical activities, 
and in behavior. 

Early identification of these children is im- 
portant. Although damag<;d nerve cells cannot be 
made to function again, the potential does exist 
within the young nervous i>y sttm for other cells to 
take over those functions. For the immature ner- 
vous system, therapy can provide the integration 
needed to stimulate maturation, tl^us minimizing 
the severe gap that would othei'wise exist between 
the child's clironological and neurological ages. 
Whenever this gap exists* for whatever reason* the 
child is often burdened by yet another type of 
har^dicap emotional. Children become frustrated 
because they simply a^e unable to function as tlicir 
peers do or as they think their parents would like 
therti to. The result may be withdrawal,- aggression; 
uncoDperativeness, social immaturity: or, in some 
cases, oversociability . All are efforts t© com- 
pensate for or to avoid what they cannot do. Early 
intervention is vital to the physically or severely 
multihandicapped child to prevent tlie physical de- 
formities that result from abnormal movements, 
improper positioning, and lack of mobility. 

Initially, the child should be evaluated by regis- 
tered therapists or clinicians who are knowl- 
edgeable about the ncurodevelopmcntal or neuro- 
physiological approach tu sensory integration. 
Thus; conducting the evaluation may include occu- 



pational therapists, physical therapists, speech 
therapists, psychologists, and special educators. 
One must remember that sensory integration is an 
approach to treatment based on a thorough under- 
standing of the neurological processes involved in 
integration. It is not a technique employed by any 
ojie specialty. Neither is it a collection of ''exer- 
cises" that can be utilized successTull^ with all chil- 
dren or that can be implemented by personnel who 
are not trained in the approach or who are not at 
least supervised by a consultant with such exper- 
tise. Although each therapist or clinician has his or 
her own orientation to the child (e.g., development 
of gross motor skills, fine motor and self-help 
skills, or social and intellectual skills), he or she 
will, in sensory integration, generally use the same 
approach in treating the child. 

The method of evaluation depends, of course, 
on the child to be evaluated. For the minimally 
brain-damaged or learning-disabled child, a stan- 
dardized battery of tests, such as the Southern Cali- 
fornia Tests for Sensory Integration, the Marianne 
Frostig Developmental Test of Visual Perception, 
and the Illinois Test of Psycholinguistic Abilities, 
may be used to assess areas of sensory dysfunction. 
For the c^everely handicapped child, however, one 
^must Usually rely un behavior observations 'md 
simple tests of the primary senses tactile, ves- 
tibular, and proprioceptive. 

The tactile sensory receptors are located in the 
skiM, which covers the entire body, including the 
tongue. They ''record" touch, pressure, tempera- 
ture, vibration, and so forth. 

The vestibular receptors are located in the ears 
and record the speed and direction of movement of 
the head as well as the "relationship" of the entire 
body to gravity. Thus, they are responsible for 
both equilibrium responses and for maintenance of 
sufficient muscle tone to allow one to move 'Tree 
of gravity." 

The proprioceptors are located in the muscles 
and joints. They work very closely with the ves- 
tibular system, feeding back to it information 
about liow much muscle tone exists. They also re- 
cord all muscle and joint actions as they occur so 
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that the individual can immediately and ton* 
' tinuously correct or ad ipt his or her responses. The 
most correct response is then fed back into the 
memory banks for future use. Tluis, the individual 
is Ubie to learn rather than having to go through 
trial and error each time. " 

The senses deseribv^d above are called the pri- 
mary senses because the> are most responsible for 
the individuaPs ability to ''experience'* his or her 
environment. Visual and ai^ditory stimuli alone do 
not generally provide enough information to be 
''meaningful/' Thus, one may say that the child 
has functional vision jr hearing, or both, but docs 
not use them. 

Behavioryil obsei^vations that frequently are as- 
sociated vvtth a child who ha., a tactile sensory defi- 
cit include the following bangb head, only hits, 
throws, or ignores toys, moves constantly from ope 
object to anOythe: m a random, none.xploratory 
fashion,> shows aggressive behavior for no obvious 
reason, becomes easily overwhelmed or upset and 
takes a long time t6 calm down, dislikes being 
handled, preferring to be left alone, responds pas- 
sively to people or things around him or her, fails 
to try when falls, constantly takes clothes off or 
insists on having certain clothes on, and pulls back 
or becomes upset when approached quickly. Tac- 
tile disturbances in and around the mouth area will 
also result in ths? following behaviors, violently 
fighting having face and hands washed, gulping 
loudly when swajlowing. swallowing food whole, 
overstuffing mouth or gagging easily, refusing cer- 
tain foods adamantly . and biting down Lonsistently 
and hard on spoon when fed. 

A few simple tests can be used to determine 
whether the child has a tactile sensory problem. 
Will the child allow >ou to approach and stroke his 
or her arms, hands, legs, and cheeks with a plastic 
brush without immediately pulling away, grimac- 
ing, gigghng excessively, or completely ignorii]g the 
stimulus even when brushed very liard? Will the 
child (I) allow ^ou to place a tongue depressor 
gradually onto the center of his or her tongue 
without biting it, gagging, or pulling the tongue 
way back, and (2) automatically (within five 
seconds), after the tongue depressor is placed on 
the tongue, close his or her mouth and swallow 
repeatedly? No (fixe of these behaviors suggests a 
tactile sensory problem, but a "yes" answer to a 
number of them may be significant. 

Since the vestibular and proprioceptive 'sensory 
systems work so closely together, separating their 
symptom^ is not easy. Behavioral chies to a deficit 



in these areas include walking stiffly or awkwardly 
more thaji six months after beginning walking, 
seeming fearful of stairs or even bumpy ground; 
shifting weight constantly, being unable to sit or 
stand still, getting 'sick'' when tossed around or 
even riding in a car; leaning on objects; preferring 
lying or always seeming "lazy": falling constantly; 
seeming to be very weak in some things and yet 
appearing very strong other times; constantly "for- 
getting" learning from day to day, scooting on his 
or her bottom to get places rather than crawling, 
sitting or standing straight-legged rather than rota- 
ting to one side or. using one foot and then the 
other; showin^^ tremois in fine movements but not 
in gross-motor movements: failing to use eyes to 
look at what he or she is doing, not using both 
arms or legs equally for bilateral tasks, refusing to 
run or be moved quickly , appearing very clumsy or 
uncoordinated, sitting and rocking^self repeatedly, 
givirtg up extremely quickly, and assuming unusual 
postures or movements with arms and legs. Pro- 
prioceptive {problems in and around the mouth area 
will often result in the following obsei-vation>. fails 
to babble or make sounds even though hearing is 
functional, can say words spontaneously but not 
imitatively , fails to chew properly, has tongue con- 
stantly out of the mouth or is -unable to stick it 
out, and still drools past the age of two years. The 
therapist can conduct a few simple tests to substan- 
tiate these observations. Will the child folloTw a 
moving object from right to left and back again 
with his or her eyes only, without losing it and 
without jerky eye movement? Will the child, when 
placed on his or her tummy on the therapist's lap 
and offered a dangling toy, lift his or her head, 
arms, a; \ legs equally and maintain that position 
easily fo^ 25 seconds while playing with the toy? 
While on his or her stomach, can the child support 
himself or^ herself on elbovvs without his or her 
shoulder blades "popping out"? Following ten 
slow rotations in both lying and sitting positions, 
does the child "show'' ten seconds of repeated eye 
movements without di/.ziness afterwards? Does 
the child quickly, repeatedly, and easily tilt the 
head and body to prevent falling when held only at 
the hips and tilted side to side and front t'cJ* back 
while seated on a ball, barrel, or lap? Does the child 
repeatedly catch himself or herself on his or her 
haJids (not elbovvs) .when quickly moved off-bal- 
ance to both sides and backward in sitting? Again, 
one ''yes" answer does not suggest a problem. Only 
when one considers all the responses will one have 
a rather complete, and hopefidly accurate, picture 

ti Kj 



33 



of tliobc i)ensor> areas that arc not fiinttioning and 
that are Hierefore not available to the child for 
learning, playing, relatnig. or developing 

The visual, auditory, and olfactory senses shoidd 
not be overlooked either. Testing and observing 
the child's response to thei,c will help to determine 
exactly what the child's sensory strength and weak- 
nesses are so that tlu'g^an be utili/.ed appropri- 
ately in a multisensor\ 'treatment approach. 

The suggestion has been made that children with 
minimal sensory deficits ''outgrow'* thest^ prob- 
lems, but I conteiiu tint most do not. Instead, be- 
cause Gi the adaptability of the nervous system, 
the cliild learns to compensate, and in some,cases 
learns to do so quite well. Iwen in some severely 
handicapped children m whom the cognitive pro- 
cesses have not beer, impaired, compensatior. (or 
voluntary control of otherwise automatic pro- 
cesses) takes place. Treatment is aimed at using 
multisensory means and coi^ibining sensory 
strengths and weaknesses to facilitate integration 
on an automatic level. Once the child can feel, 
support himself or herself, move, and protect 
himself or herself automatically, the cognitive area 
will be free to develop Us maximum potential. 

In a multisensory approach the importance 
of as-accurate-as-possible identification of areas of 
sensory strengths and weaknesses is obvious. Only 
when they are combined in an organized and mean- 
ingful manner vyill automatic integration and carry- 
over learning take place. The child is never told 
how to respond If sulficient sensory information 
is gi^'en to the child, he or she will ""^feer* what he 
or she should do. and the child will do it. assuming 
that he or she has the physical ability to do so 
Since learning recpures adequate sensory input, in- 
tegration, motor response! and feedback of that 
response into the memory banks, the physically 
handicapped child who cannot make an ap- 
propriate motor response is just as handicapped in 
learning as those who receive inadequate sensory 
input or who are unable to understand the input 
that they receive. 

How can one know it sensory integration is tak- 
ing place? The assumption must be made that if a 
normal motor response (smile, reaching out. active 
exploration, and so forth) occurs consistently (sug- 
gesting feedback into the memory banks), occurs 
spontaneously (suggesting automatic integration), 
and is appropriate for tlic situation (suggesting that 
sufficient input was received without overreaction 
)r underreaction to it), then sensory integration 
IS taking place,* and a aornia! learning process has 



been established If the appropriate, consistent, 
and spmUaneous motor response is not preseiit, 
then tlic* assumptions must be juade that the sen- 
sory input was insufficient or nonmeaningful and 
that the learning process '"topped'' at that point. If 
this is true, thert the sensory input, must either be 
increased or better organized for the process to 
continue. The input that should be increased, the 
way in which it should be increased, and the man- 
ner In'wiiich It should be organized will depend on 
the needs of the' particular child and should be 
determined in cooperation with the sensory inte- 
gration therapist. 

The child's emotional needs should not be over- 
looked even though with sensory integration treat- 
ment his or her need to avoid or act out will de- 
crease. The child still tends to associate certain ex- 
periences with failure or unpleasant feelings and 
may need both time and patience to again trust 
those peopie or events involved. Allowing the child 
to control these happenings, either directly 
\ (through self-initiation) or indirectly (by attending 
to his or her emotional reactions), is the best way 
to establish trust and consequently to nicrease his 
or her involvement in sensory integration. Imagine 
your distress, anger, and subsequent avoidance of 
som^one-who would pour a glass of litjuid down 
your throat faster than you are capable of swallov/- 
ing It. despite your vigorous signs of protest. As 
cruel as this may sound, this is sometimes exactly 
^vvhat wc do to children who .cannot uitegrate 
quite fast enough. Yet, despite their protests, 
we feel that this is something they ''must" learn. In 
fact, one can do a child an equal dis'service by liel{> 
ing him or her to "avoid" those experiences he or ' 
slie^finds difficult or upsetting. The key is in how 
the experience is presented.* The child is the one 
who knows his or her sensory needs. The child 
knows hovv much lie or she can tolerate and for 
how long. Overstimulation can result in the child 
being overwhelmed and disorganized. It can in- 
crea.se his or her behavioral problems and, in the 
case of excessive vestibular stimuli, can result in 
cliaf^ges in consciousness. If the child cannot com- 
municate his or her feelings directly, your responsi- 
bility IS to monitor his or her nonverbal communi- 
cation (grunts, smiles. stiffeUi of body, paling of 
face, and so forth). Remeui^jer, al.so. that the 
child\ nervous system does not integrate rapidly. 
Iven the normal child engages in a tremendous 
amount of repetition with each new task at a very 
deliberate pace, before he or she considers it "mas-- 
tered*' and goes on to the next task. The normal 
child also needs and seeks more intense stimuli 
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than >ou would. For example, yuii are "June" 
after one trip on the roller coaster, biit he or she 
requires at least tlve rides. Thus, repetition at a 



pate and intensity that the handicapped child can 
relate to are^ important for facilitation of normal 
sensory integration. 
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